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PREFACE 


T his book is intended for anyone interested in North American 
lizards, both the casual student of natural history and the amateur 
herpetologist. It is a summary that has been wanting for several years since 
no other single source of general information on lizards of this area has been 
available. Ditmars’ very popular work. The Reptiles of North America, does 
not treat lizards in the detail desirable for the amateur, and, moreover, it is 
already (since 1936) out of date in many nomenclatorial respects. The only 
other summary of anything like recent date is Burt’s Key to the Lizards of 
the United States and Canada (1936). While very useful, as its title states 
this work is simply a key, with brief statements of ranges; descriptions and 
discussions of individual species are lacking. Nevertheless this is the most 
authentic summary of lizards that has appeared in recent years, and, because 
of its conservativeness, ranks as an excellent foundation for further contri- 
butions. Unauthoritative but useful keys arc to be found in Pratt’s Manual of 
the Land and Fresh Water Vertebrate Animals of the United States (1923); 
of similar but less accurate nature, although with more recent nomenclature, 
is Driver’s Name that Animal (1942). The well-known Checl( List of North 
American Amphibians and Reptiles (1943) by Stejneger and Barbour is of 
course a standard reference work for lists of species and gives the range, type 
locality, and a brief synonymy for each form. 

The area covered herein is the United States and Canada. Baja California 
is excluded from consideration. The species treated include all native forms 
recorded from this area, all the reported exotic species that have become estab- 
lished at least for the time being, and a few species that have never been 
authentically reported in the area but possibly occur. 

The scientific names are those which, to the best of my knowledge, are 
required by present and impending rules and recommendations of zoological 
nomenclature. Complete stability of the names used is not to be expected, for 
the lizards of this area are so incompletely known that many rearrangements 
will result from further studies. From the current standard check list of rep- 
tiles and amphibians by Stejneger and Barbour, the following deviations oc- 
cur (the f6rm adopted here is given last) : 
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Hemidactylus Uircictis = Hemidactylus turciciis turcicus. 

Holbrookta elegans ~ Holbrool(ia maculata thermophila. 

Holbrookja lacerata -Holbrookta ntaculata lacerata. 

Add Holbrookta maculata ruthvcni. 

Holbrookta propinqua propinqua and Holbrookta propinqua stonei = Hol- 
brookta propinqua. 

Holbrookta pulchra — Holbrookta maculata pulchra. 

Callisatirus ventralis ventralis = Callisatirtts draconoides ventralis. 
Crotaphytus situs = Gambelia wislizenii silus. 

Crotaphytus wislizenii = Gambelia wislizenii wislizenii. 

Sceloporus couchii omitted here as a very improbable resident of the United 
States. 

Sceloporus disparilis = Sceloporus gram miens disparilis. 

Sceloporus floridanus and Sceloporus spinosus = Sceloporus olivaceus, 
Sceloporus jarrovii = Sceloporus jarrovii jarrovii. 

Sceloporus magister = Sceloporus magister magister. 

Sceloporus undulatus jasciatus^ Sceloporus undulatus hyacinthinus. 

Add Sceloporus undulatus tristichus. 

Add Sceloporus undulatus undulatus. 

Add Sceloporus undulatus virgatus. 

Urosaurus ornatus graciosus = Urosaurus graciosus. 

Phrynosoma blainvillii blainvillti-Phrynosoma coronatum blainvillii. 
Phrynosoma blainvillii jrontale - Phrynosoma coronatum frontale. 
Phrynosoma brevirostre = Phrynosoma douglassii brevirostre. 

Phrynosoma orbiculare douglassii = Phrynosoma douglassii douglassii. 
Phrynosoma orbiculare hernandesi = Phrynosoma douglassii hernandesi. 
Phrynosoma orbiculare ornatissimum- Phrynosoma douglassii ornatissi- 
mum. 

Phrynosoma orbiculare ornatum- Phrynosoma douglassii ornatum. 
Leiolopisma unicolor -Leiolopisma laterale. 

Eumeces Itumilis = Eumeces taylori. 

Eumeces gilberti rubricaudatus - Eumeces rubricaudatus. 

Eumeces skUtonianus brevipes = Eumeces gilberti placerensis. 

Add Lacerta melissellensis fmmana. 

Cnemidophorus gularis = Cnemidophorus gularis gularis. 

Cnemidophorus hyperythrus hyperythrus (part) = Cnemidophorus hyp- 
erythrus beldingi. 

Cnemidophorus perplexus= Cnemidophorus gularts octolineatus. 

Add Cnemidophorus perplexus. 

Add Cnemidophorus tesselatus aethiops. 

Add Bipes sp. 

Gerrhonotus imbricatus levicollis=Gerrhonotus levicollis levicollis. 
Gerrhonotus infernalis = Gerrhonotus liocephalus infernalis. 
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The common names are those currently in use, or that I believe appropriate. 
I have tried to follow Netting's precepts in choosing these names: 

If standardization is to be achieved the name which is most appropriate for a 
particular species, or the name which is in widest use throughout the range of the 
form, should be given preference over one which is of local application only. Certain 
names which impart false taxonomic position (Congo eel) or which imply inac- 
curacies of structures, markings, or ranges must be ruthlessly discarded. In general, 
names descriptive of the animal, its habitat or its behavior should be given pref- 
erence, geographic names second preference, and patronymics should be used only 
as a last resort (Bragg, lit. cit.). 


Use of this book requires no special directions except for perhaps two 
points. The keys for identifying specimens begin on p. 6o. The family is 
determined by starting at number i and deciding which of the two contrast- 
ing statements is true; the one selected as best fitting the specimen being 
identified refers the reader to the number of another pair of opposing charac- 
ters. Finding the couplet of the corresponding number, the reader will again 
decide which of the two contrasts is correct. This procedure is to be continued 
until a name, instead of a number, is cited at the right side of the page. This 
is the family name. On the page upon which the treatment of this family 
begins, another set of keys will be found, which will supply the generic name; 
at the beginning of each generic discussion will be found the species kevs. 

The bibliography is listed in three sections: “General Literature,” “Litera- 
ture Cited,” and “State Lists of Species and Literature.” In Part I and in the 
descriptions of families and genera, each reference to other books and articles 


gives the author, sometimes the page, and the list in which the article will be 
found cited in full. The year is also included if more than one article bv an 
author is found in the list specified. For articles in “General Literature,” the 
abbreviation gen. lit. is used; those in the “Literature Cited” lists are indicated 
by lit. cit.; and those listed in the state bibliographies are indicated by an ab- 
breviation in italics of the name of the state under which the reference can be 
found. In the descriptions of species, bibliographical section references for the 
authors referred to in the text and not otherwise identified will be found at the 
end under the heading “References.” 

Definitions of terms and explanations of methods of making various scale 
counts and taking measurements will be found under the heading “Descrip- 

live Terminology,” where they are arranged in anatomical sequence. Pa^«e 
rctercnccs for them are given in the index. ^ 

The kmdly assistance and co-operation of many individuals and institutions 
have been essential to the completion of this book. The authorities of the 

University of Michigan, of the Chicago Natural 
History Museum, and of the University of Rochester, by making their collcc- 
s available for study, have been of immeasurable service. I am further in- 
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debted to the University of Rochester, through the good offices of Dr. Curt 
Stern, for financial aid in numerous respects. My associates at that institution, 
especially Dr. Sherman C. Bishop and Dr. Joseph Tihen, who have frequently 
been consulted, have my gratitude for particularly valued suggestions. Dr. Ed- 
ward H. Taylor, as always, has been a source of inspiration as well as of more 
concrete contributions that have been of great aid. 

The photographs are, for the most part, products of the painstaking efforts 
over many years of Dr. Albert Hazen VVright and his close collaborator, 
Mrs. Anna Allen Wright. Unless otherwise specified the photographs are 
from them. The completion before I started on the text of a series of photo- 
graphs, which illustrated practically all United States lizards, was a tremen- 
dous and invaluable advantage; the work undoubtedly would not have been 
undertaken without it. Mr. Arthur Smith of Cornell University and Mr. Ray 
Maas of the University of Rochester have my sincere gratitude for their labors 
in the long task of making prints from some of Dr. Wright’s negatives, and 
for several original photographs. 

Certain other photographs (66) were contributed by the U.S. Fish and 
Wildlife Service, through the courtesy of Dr. F. M. Uhler, who very gener- 
ously offered the use of some two hundred superb portraits. Still others (i8) 
are included through the courtesy of Dr. Howard K. Gloyd, whose artistry in 
photography shows no limitation to his special subject of snakes. Dr. Edward 
H. Taylor very kindly contributed thirty-one original prints reproduced in 
his work on Eumeccs. Mr. Arthur Smith and Mr. Robert McCauley of 
Cornell University generously contributed sixteen prints. Dr. Joseph R. Slevin 
very kindly permitted the use of seven excellent portraits. The X rays (2) 
were contributed through the courtesy of Mr. Charles C. Leake of Prescott, 
Arizona. The New York Zoological Society, through the kindness of Mr. 
William Bridges, generously presented the two photographs of Phrynosoma 
ditmarsi. All illustrations from sources other than the files of Dr. Wright are 
indicated where they occur in the book. In all cases of duplication from the 
several sources of pictures of the same species (and there have been many) I 
have chosen Dr. Wright’s unless others possessed unusual merit. 

The photographs of Dr. John Van Denburgh and Dr. Joseph R. Slevin 
were very generously made available by Miss Sarah Atsatt; that of Dr. Ray- 
mond L. Ditmars (a Hal Phyfe photograph) by his daughter. Miss Gladyce 
M. Ditmars; of Dr. Henry S. Fitch by Mr. Chester Fitch; of Dr. Edward H. 
Taylor by Dr. A. B. Leonard. That of Miss Mary C. Dickerson is from J^at- 
iiral History, by courtesy of the American Museum of Natural History. Por- 
traits of the other herpetologists were made available individually by them 
(that of Dr. C. L. Camp is by Dr. Lawrence Compton). To all these individ- 
uals I am very grateful. 

Many of the figures have been reproduced from Cope’s famous monograph. 
The Crocodili.iKs, Lizards and Snathes of North America (1900), and from 
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Burt’s key to North American lizards; still others have been culled from a 
miscellaneous lot of papers of lesser scope. Due acknowledgment is given all 
authors where the figure is reproduced. The copy work and a few original 
drawings are the work of Misses Jean Adolph and Patricia Walker of the 
University of Rochester. 

Finally I wish to express my profound appreciation for the complete and 
generous co-operation of the editorial staff of the Comstock Publishing Com- 
pany, especially Miss Catherine Sturtevant, who deserves much for her very 
careful editing of the manuscript. 

There are many others to whom I am directly or indirectly indebted for an 
infinite variety and number of contributions, for all of which I am deeply 
grateful. The list is too long for separate acknowledgment to each one, but 
those included will know that with their names are linked personal and in- 
dividual recollections and warm thanks for aid received : Dr. Thomas Barbour, 
Mr. C. M. Bogert, Mr. W. Breckcnridge, Mr. C. D. Bunker, Dr. Charles 
Burt, Dr. Charles L. Camp, Dr. Doris Cochran, Mr. William Cornwell, 
Mr. D. Dwight Davis, Dr. E. R. Dunn, Mrs. Leo L. Ellickson, Mrs. Helen 
T. Gaige, Dr. C. W. Gilmore, Dr. Howard K. Gloyd, Dr. Arnold Grobman, 
Dr. Norman Hartweg, Dr. Claude Hibbard, Mr. A. J. Kirn, Dr. L. M. 
Klauber, Dr. A. B. Leonard, Dr. Jean M. Linsdale, Mr. Arthur Loveridge, 
Mr. M. B. Mittleman, Mr. Clifford Pope. Mr. Thomas Rodgers, Mr. K. P. 
Schmidt, Dr. J. R. Slevin, Mrs. Rozella Smith, Mr. William Stickel, Dr. L. C. 
Stuart, Dr. Alexander Wetmorc, and Dr. Angus M. Woodbury. If in this 
brief review I have neglected to remember persons whose names should be 

here, I trust my shortness of memory and not ingratitude will be held re- 
sponsible. 


Hobart M. Smith 
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PART I 


INTRODUCTION 


ZOOLOGICAL POSITION 

L izards belong to the class Reptilia, of the subphylum Vertebrata, of the 
w phylum Chordata, of the animal kingdom. Like other reptiles they are 
covered with a generally scaly skin devoid of sweat and oil glands, are adapted 
to living their entire lives on land (some species have secondarily reverted to 
an aquatic habitat), and lack a means of independently maintaining a constant 
temperature (i.e., they are “cold-blooded”). There are many internal char- 
acteristics that need not be listed here. The features mentioned are among the 
chief characteristics of the reptiles, however. Of the other major vertebrate 
groups, fishes and amphibians with few exceptions must pass a part of their 
lives in water, and even those few exceptions are very dependent at some 
stage upon a high humidity; and birds and mammals are capable of inde- 
pendently maintaining a constant temperature (i.e., they are “warm-blooded") 
and are provided with either feathers or hair, both of which are lacking in 
reptiles. 

Reptiles are generally thought of as a decadent group which reached its 
maximum development and domination of the world far in the past. This is 
true of reptiles as a whole, but not so distinctly of the order to which lizards 
belong. That order is probably but little less diverse now than it ever has 
been. It is a rather ancient order, the oldest genus being known from the 
Triassic period, but not until the Cretaceous did many genera and species 
become known. 


CHARACTERISTICS 

Four main groups of reptiles are extant in the world today: the turtles, the 
crocodiles, a peculiar lizardlike animal known as the tuatara {Sphenodon)^ 
and, as one group, the snakes and lizards. The last group is known as the 
order Squamata; the snakes as the suborder Serpentes, the lizards as the sub- 
order Sauria (or Lacertilia). 

The saurians arc distinguished by having at least vestiges (internal) of 
pectoral and pelvic girdles; a transverse anal opening; paired copulatory 
organs; a cloacal bladder; the brain case at least partially open anteriorly; 
and the two halves of the lower jaw united in a fixed, immovable suture. As a 
general rule the eyes have lids, the tongue is short and thick, a functional ear 
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is present, and the limbs are well developed; but even in our American lizards 
there are exceptions. 

Limbless lizards may look much like snakes, which are in fact closely re- 
lated to, and probably derived from, the Sauria. Snakes differ from lizards in 
always lacking a pectoral girdle (with perhaps a few very recently discov- 
ered exceptions), and in having the two halves of the lower jaw united by a 
ligament and thus movable. In addition no movable eyelids are present, no 
locomotorily functional limbs are present, the brain case is closed anteriorly, 
the ear is useless, and the tongue is elongate and retractile into a sheath. With- 
out reference to internal anatomy, however, there is no infallible rule whereby 
lizards and snakes can be distinguished. There are two interesting differences 
in habits 1 lizards usually eat their food with some slight attempt at mastica- 
tion, and they drink by lapping with the tongue. Snakes, on the other hand, 
never chew their food, and they drink by sucking water into the mouth be- 
tween the lips. In general snakes also shed their “skins" entire, while lizards 
shed in sections. 

Next to snakes, the animals most frequently confused with lizards are sala- 
manders, members of the class Amphibia. These can be distinguished by their 
smooth, scaleless, usually somewhat slimy skin, and the presence of no more 
than four digits on the front feet. Although similar in form, they are not so 
closely related to lizards as are the usually more strikingly different snakes. 

Some lizards, of the limbless, burrowing types, have no doubt been passed 
by many casual observers as worms. Any sort of close examination would re- 
veal a mouth closed by a hinged jaw — something no worm possesses. Yet one 
should not be ashamed if fooled momentarily once or twice; the best of herpe- 
tologists are his company. 

DISTRIBUTION 

Saurians are known from practically all the warmer parts of the world. In 
the Western Hemisphere they range from southern Canada to Tierra del 
Fuego and are found in the West Indies and the oceanic islands. In the East- 
ern Hemisphere they are known from extreme southern Siberia, southern 
Kamchatka Peninsula, and near the Arctic Circle in Finland and Sweden, 
southward through Africa, Australia, and Tasmania. Practically every Pacific 
island is provided with one or more species of lizards, cither derived from 
earlier direct connections with the continents or from accidental dispersal, 
much of the latter depending upon human activities. Lizards are, in fact, 
among the most easily dispersed of all vertebrates; they arc excelled in this 
respect only by sc birds and mammals. 

MAJOR GROUPS 

According u ' oritativc estimate some three thousand species and sub- 
species of i‘z. I’ known throughout the world. This is about the same 
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number as of snakes, but greatly exceeds the number of kinds of other reptiles. 
Next to the Amphibia, this is the least abundant, in species, of all classes of 
jawed vertebrates. 

Some three hundred genera are included in the lizards, and these in turn 
are grouped into about twenty families. Several other families and genera are 
known from fossils only. Nine families occur in the United States. Although 
many species are restricted to this country, no family is so limited. It may be 
mentioned however that the Anniellidac extends only a short distance beyond 
our borders. 

The families are as follows: 


1. GEKKONIDAE. Includes the families Eubicpharidae and Uroplatidae of 
the older authors (cf. Malcolm Smith, 1933, lit. cit.). (See discussion.) 

2. IGUANIDAE. (See discussion.) 

3. AGAMIDAE. A sort of Old World duplicate of the Iguanidae. 

4. CHAMAELEONIDAE. The true chameleons, found in Africa, Madagascar, 
and India. 

5. XANTUSIIDAE. (See discussion.) 

6. SCINCIDAE. (See discussion.) 

7. ANELYTROPSIDAE. A peculiar burrowing, limbless, very rare family of 
one species, restricted to Mexico. 

8. FEYLINIIDAE. Rather like the preceding, restricted to Africa. 

9. DIBAMIDAE. Similar to the preceding two, except that the males have 
flaplike hind limbs; restricted to New Guinea and some adjacent islands 

to. GERRHOS.^URIDAE. Limbs variable, sometimes reduced to stumps. Mad- 
agascar and Africa. 

It. LACERTIDAE. (See discussion.) 

12. TEIIDAE. (See discussion.) 

13. AMPHISBAENIDAE. (See discussion.) 

14. VARANIDAE. Large lizards, including Varanus l^omodoensis. the largest 
of all living lizards. Africa, Arabia, southern Asia, and Australia. 

15. PYGOPODIDAE. Snakelike lizards with scalelike hind limbs and no ex- 
ternal forelegs. Australia and New Guinea. 


16. HELODERMIDAE. (See discussion.) 

17. ANGUIDAE. (Sec discussion.) 

18. XENOSAURIDAE. Only one species, restricted to Mexico, flattened, se 


19. ANNIELLIDAE. (See discussion.) 

20. CORDYLIDAE. Africa and Madagascar. Formerly called Zonuridae. 


For the United States 136 species are listed here, but 6 are imported species 
not native to ^h.s country,^ and 3 others, although possibly occurring, have not 
y ^been recor ded for this country.- Accordingly but 127 endemic species are 

turciaa, Sphaerodactylus cincrens S notatus 
UtocfphahiS carwatus vircscerts. Ucerta mclissellensis fiumana ' ’ 

Uenosaura hemilopha. Bipes sp.. and GerrhonoUts /. Uvicollis 
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known from the United States and Canada. These represent 9 families and 
25 genera. While several genera contain only one form in the area covered, 
only one (Neoseps) is actually monotypic. 

FOSSIL HISTORY 

The suborder of lizards is known to have existed as early as the Triassic, 
from which era one genus {Paliguana) , long subject to considerable debate 
on its lacertilian affinities, is known from Africa. 

In North America the earliest occurrence of bona fide lizards was in the 
Upper Cretaceous, from which period numerous typical lizards are known. 
The suborder is not represented in the Lower Cretaceous in North America. 
In the earliest period of their appearance, however, the group seems to have 
had an amazing variety of forms. Three living families (Anguidae, Iguanidae, 
Varanidae) and one extinct family (Polyglyphanodontidae) are among those 
known, while other families are probably represented by the many genera 
not allocated to a family. 

The Anguidae was present in most other later periods, but none of the 
modern genera are known as fossils. The Iguanidae likewise was well repre- 
sented by various extinct genera, and modern genera occurred in the Pliocene 
{Crotaphytus) and Pleistocene {Phrynosoma). A genus perhaps ancestral to 
Phrynosoma, however, existed as early as the Upper Cretaceous (Exostinus). 
The Varanidae does not occur in the Americas today; it disappears from the 
fossil record in the Oligocene. 

In the Paleocene no new families appeared, although a number of genera 
are not allocated to any family. In the Eocene, however, the Amphisbaenidae 
made its first appearance, and another family not now present in North 
America, the Chameleonidae, was also represented. This is the only known 
period of occurrence of the latter family in this hemisphere. In the Oligocene 
for the first lime modern genera were present, including Heloderma (the 
first appearance of its family) and Rhineura of the Amphisbaenidae. The 
species, of course, arc extinct. Other modern genera occurred in the Pliocene 
{Crotaphytus, Cnemidophorus, and Eumeces) and in the Pleistocene 
{Phrynosoma). A few extinct genera arc known from these two periods and 
from the Miocene, but all arc referable to families now occurring in North 
America. The fossil history of the Geckonidac, Xantusiidae, and Anniellidae 

is completely unknown in this hemisphere. 

Many of the fossil lizards were larger than any species now living in North 
America, although not approaching the size of the large living varanids of 
Asia, which reach a length of some 12 to 14 feet. The largest fossil species of 
North America appears to be an anguid {Glyptosaurus giganteus), the bulky 
lower jaw of which probably measured some 7 inches in length. 

Among the most curious of fossil lizards are the members of the family 
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Polyglyphanodontidae, in which the teeth are compressed antcroposteriorly 

instead of laterally (Gilmore, 1942, lit. cit.). 

Gilmore’s monograph (1928, gen. lit.) on North American fossil lizards 
will be found an invaluable source of further information on this topic. 

The large marine lizards (mosasaurs) have not been mentioned in the 
preceding summary, although they belong to a family (Mosasauridae) show- 
ing a very close relationship to the Varanidae and are placed in the same sub- 
division of the Sauria (or Lacertilia) as the latter family. The mosasaurs, 
however, like their European relatives, the aigialosaurs and dolichosaurs, 
were highly specialized marine creatures; the specialization was so marked 
that mosasaurs are commonly regarded as something distinct from lizards, 
even by specialists. The close relationship of these marine animals, which are 
known only from fossils, to other lizards must, however, be kept in mind. 
They existed in the Lower and Upper Cretaceous, and add another group to 
that extremely varied assemblage of lacertilians which we know existed dur- 
ing Cretaceous times. 

STRUCTURE 

There arc many general works in which the anatomy of lizards is treated 
in some detail. Among the more general of these sources are Gadow’s Am- 
phibia and Reptiles {gen. lit.), Cope’s Crocodilians. Lizards and Snakes of 
North America {gen. lit.), and Parker and HaswcH’s Textbool{ of Zoology 
{lit. cit.). References to many important anatomical works may be found in 
Hyman’s Comparative Vertebrate Anatomy {lit. cit.). To these the reader is 
referred for information on many features that cannot be mentioned here. 
Only topics of general interest have been selected for discussion in the follow- 
ing pages. 

SKIN 

The external covering of all lizards consists of a dry skin formed into 
regular or irregular protuberances called scales. The scales involve both 
epidermis and dermis. When the loose epidermis (popularly but incorrectly 
called the "skin”) is shed, or when it is rubbed off long-preserved animals, 
the scale form still remains. Cornifications of the epidermis produce most of 
the spines and rugosities of a lizard scale; this is demonstrated by remov- 
ing the loose part from some dorsal scale of a spinose lizard like the fence 
lizard, for then scarcely any evidence of spines or other roughness remains. 

Moulting (eedysis or exuviation) of the epidermis occurs at more or less 
regular intervals throughout the part of the year in which the animals are 
active. The length of the intervals varies with the species; geckos tend to shed 
rather frequently (about twice a month), other lizards a little less often (once 
every 30 to 45 days). Rapidity of growth may affect the frequency of moult- 
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ing. Shedding may therefore be expected at more frequent intervals in young 
than in adult specimens, since growth is exceedingly rapid until the adult 
size is reached. Other factors, such as food supply, temperature, and moisture, 
are known to have a direct effect upon the regularity of exuviation. Under 
favorable conditions central European lizards are known to shed more or less 
regularly every month. Yet “under adverse conditions the intervals become 
longer and in sickly animals the exuviation is omitted altogether. A cor- 
responding variation also occurs in regard to the length of time required to 
complete the moulting process, which may be accomplished in two days by a 
healthy Lacerta, while unfavorable conditions may lengthen the period to 
more than a week” (Bruner, lit. cit., p. 86). 

The form which the moult (the shed epidermis) may take depends upon 
the species. Soft-skinned or granular-skinned species such as geckos tend to 
shed the “skin” in very large pieces, while some of the larger and rougher- 
scaled species, as for instance certain rough-scaled lizards, shed each scale sepa- 
rately. Moreover geckos shed over the entire body each time, whereas most other 
lizards, curiously enough, shed the epidermis separately on the body, head, and 
tail, each portion having its own distinct cycle. In general lizards shed the 
epidermis in more irregular pieces than snakes, which characteristically shed 
in one piece. When shedding, the lizard may rub itself about on objects to help 
loosen the old coal, and it frequently pulls off and swallows pieces. After the 
shedding the new epidermis that has formed underneath the old, shines brightly 
with vivid markings and colors; these gradually fade as the epidermis wears 
until finally another new layer forms just underneath the outer layer. The new 
develops minute rugosities that facilitate the loosening of the concealing coat, 
becomes corneous, and isolates the old layer from its communication with blood 
vessels, nerves, etc. Lymph may diffuse between the two layers. Eventually the 
superficial coat cracks in weak spots and is easily removed. The peculiar milky 
appearance characteristic of the eyes of many snakes shortly before shedding 
does not accompany eedysis in lizards. 

The shedding of the epidermis from the head is rendered difficult by the 
immobility of parts of that portion of the body, and by the close attachment to 
the several openings (lips, eyes, nares, ears). Offsetting these difficulties, a 
compensating “swell mechanism” occurs (in all groups of reptiles, including 
lizards), by means of which the animals can abruptly increase the blood 
pressure in the veins of the head over a 5- or lo-second interval, increasing 
very notably the size of the entire head. This swelling obviously aids in 
loosening the epidermis sufficiently that rubbing or scratching with the foot 
or hand will remove it. While the swelling generally involves the entire head, 
it may be restricted to the nasal region, or to the portion of the head at the 
r'^ar of the nasal area. Unless restricted to the nasal region, the swelling is by 
tar the most obvious about the orbits, which are usually protruded unbeliev- 
ably far. This phenomenon can occur at any time; but since its main purpose 
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is to aid in ecdysis, it normally occurs only when that process is under way. 
The swelling can be produced experimentally, however, by placing a small 
section of gummed paper on the orbit of, for example, a horned lizard. An- 
other function of the mechanism is well known in Phrynosoma, in which the 
thin walls of the nictitating membrane rupture upon exertion of the unusual 
pressure by the various muscles involved in the process, thus throwing a 
stream of blood sometimes a considerable distance (as far as 7 feet). The 
mechanical basis for producing the swelling is well known but rather compli- 
cated; it involves chiefly a constrictor muscle which closes the internal jugular 
vein, thus damming the blood in the head, and a hammock-shaped muscle 
under the orbit, which when it contracts increases the pressure upon a large 
sinus about the eyeball. A thorough account of this subject is given by Bruner 
\ a recent comment has come from Burleson {lit. cit.). 

The scales of most lizards are rather soft structures, or at least they are after 
the epidermis, which is sometimes horny, is removed. But in certain families 
of lizards (Anguidae, Scincidae, Anniellidae, and Helodermidae in the 
United States) a plate of bone forms in the dermal layer of each scale in at 
least certain pans of the body. These bony plates are called osteoderms. They 
undoubtedly serve as added protection for their bearers. Their shape and 
other general features are, in general, characteristic for each family, but so 
far no success has attended efforts to use osteoderms as specific characters. 
The presence or absence of osteoderms can be simply determined by dissec- 
tion, but they can also be demonstrated by means of X rays. The radiographs 

on page 8 (PI. i) compare a species with osteoderms with another that lacks 
them. 

teeth 

In most lizards the teeth are numerous and arranged in a single row about 
. edges of the jaws. In the upper mandible the prcmaxilla and maxillae are 
involved, in the lower jaw only the dentary. In some families (Iguanidae, 

nguidae, Scincidae, Lacertidae, and Teiidae) a few teeth may be present on 
I e palatine bones. The form of the teeth varies somewhat between groups; 
It is not, however, generally used in defining genera or species. The teeth are 
commonly conical, but in the Iguanidae the posterior teeth are broadened and 
su *^^®r°*^cdially toward the tip and have 3 to 5 cones on the cutting 
such*^^' " the tooth modification is carried still further, to 

DaralU-^°*'^^ fnat molars, incisors, and canines may be distinguished; the 
the m T”' niammalian condition is emphasized by the fact that 

the ”1°^ replaceable whereas the other teeth are. In the Varanidae 

flat fo™. assuming in some species a broad, 

widely crushing of crabs. Other varanids may have rather 

/ y '^P^rated, simple, curved teeth. 

era compression of the teeth, particularly those of the rear part of the 
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jaw, is very common and can be seen in any iguanid. Compression in the 
other direction— i.e., anteroposieriorly— producing transverse instead of longi- 
tudinal crowns, is scarcely indicated in modern species, but is very evident in 
a recently discovered fossil family (see p. 5). 

In all lizards the teeth are either pleurodont or acrodont. The former term 
applies to teeth placed against the inner surface of the jaws; practically all 
lizards have this type of tooth attachment. Only the Agamidae and Chamae- 
leonidae have teeth originating on the crest of the jaw bones; these are 
acrodont. 

In snakes a marked specialization of the teeth has accompanied the evolu- 
tion of a powerfully poisonous secretion of certain glands of the head. A simi- 
lar modification has not occurred in lizards, perhaps because venomousness 
has never been highly developed either as a means of protection or of food 
capture. Only one small group of lizards, the two species of Heloderma, is 
known to be venomous, and only one other group is suspected of having 
venomous properties. Furthermore, the venom of these lizards appears to be 
rather variable in its effect, and thus perhaps weak in potency. In other words, 
it is not very well developed as a poison. In like manner the teeth can be said 
to be poorly adapted as an adjunct of the venom apparatus. In Heloderma 
practically all the teeth of the lower jaw are fairly large and widely spaced, 
and some three or four of the anterior ones on either side of the lower jaw are 
provided with feeble grooves, one on the inner surface of each. The venom, 
secreted into the mouth through ducts opening opposite these teeth, seeps 
along the grooves into wounds made by the teeth; there is no means for direct 
injection of venom as there is in many snakes. 

One of the most extraordinary dental adaptations seen in lizards is the egg 
tooth. This is a transitory, dentine-covered, median tooth projecting forward 
under the upper lip from the anterior edge of the premaxilla. It appears in the 
embryo, reaches its greatest development at the time of the hatching of the 
egg, and disappears within a very few days after the emergence of the young 
from the egg, presumably at the time of the first eedysis. Whether the struc- 
ture occurs in live-bearing species is not known to me. Although it is said to 
be of universal occurrence in lizards and snakes, some geckos lack it; other 
geckos, curiously enough, are said to have a double egg tooth. An analogous 
structure, but epidermal in origin, appears on the snouts of turtle, crocodile, 
tuatara, and bird embryos. Only in mammals is there a possibly homologous 
structure; it is so reduced in size, however, that it is functionlcss in at least ihe 
shell-cracking respect. The only mammals with the presumed vestige are, 
of course, the egg-laying monotremes. The egg tooth of lizards is very sharp’ 
edged, and like a razor slits the end of the eggshell from side to side when 
t e izard shakes its head laterally in the seemingly somewhat convulsive 
manner so characteristic of embryos. Only when the embryo has reached a 
s>ze large enough to press the snout against the end of the shell can the tooth 
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pierce the latter. Thus three important factors enter into the emergence of the 
young from the egg: (i) attainment of a size sufficient to bring the head 
more or less forcibly against the shell; (2) proper development of the egg 
tooth; (3) the reflexive, side-to-sidc shaking of the head. Undoubtedly the 
failure of proper development of the egg tooth — in the proper place, to the 
proper direction, and to the proper size — accounts for a large proportion of 
the deaths of full-term embryos. 

TONGUE 

The tongues of lizards vary greatly in shape and general character. In some 
they are very elongate and bifid, similar to snake tongues; in others they may 
be short and thick, with no or little evidence of bifurcation. Most United 
States species have the latter type. The form of the tongue has not been used 
extensively as an identification character in connection with American lizards, 
although useful potentialities are suggested by Malcolm Smith’s discussion of 
tongue form in Indian lizards (1935, lit. cit.). 

The tongue functions as an olfactory organ. It may be applied directly to 
the object which is subject to the lizard’s scrutiny, and in such cases the action 
is somewhat like “tasting” as known by human beings. In other cases the 
tongue detects air-borne odors, and thus serves the function familiar as “smell- 
ing.” Both functions are closely co-ordinated; one does not exist as a strong 
sense without the other. Both functions are grouped under the olfactory sense. 
Most lizards are more sparing in the use of the tongue than snakes. They 
sometimes flick it out of the mouth, rather slowly, to determine the character- 
istics of food or eggs, but when being handled, or when alarmed, or in fact 
when doing anything except hunting for food or indulging in various “social” 
activities, the tongue remains in the mouth. This is quite contrary to the habit 
of snakes, which use the tongue a great deal under almost all conditions. 
Air-borne olfactory stimuli are received by the tongue to a greater degree in 
snakes than in lizards. 

JACOBSON'S ORGAN 

Intimately associated with the tongue as a detector of olfactory stimuli is 
Jacobson’s organ, a structure derived at least embryonically from the nasal 
sacs and present in most terrestrial vertebrates but especially well developed 
in lizards and snakes. In the latter two groups the organ opens directly into 
the mouth instead of into the nasal passages and is of considerable importance 
in food detection. See Noble and Kumpf, and Wilde (both lit. cit.). 

EYES 

The eyes are absent or scarcely evident in several groups of burrowing 
lizards. In the United States this is true only of the amphisbaenids (two 
species). Others of this country have functional eyes, but they may vary in 
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size from the very small structures of Anniella to the relatively very large 
eyes of the nocturnal geckos. As a general rule burrowing habits are accom- 
panied by a reduction in eye size, nocturnal nonburrowing habits by an in- 

crease. 

The shape of the pupil varies from a circle to a vertical slit, the latter type 
associated with animals of nocturnal or crepuscular habits. Geckos, for in- 
stance, which as a rule wander only at night or evening, have vertical pupils. 
That is to say, the pupils are vertical when subjected to bright light; in dark- 
ness or dusk they are round. Because of this variability of pupil shape, it is 
frequently impossible to determine from preserved specimens whether the 
contracted form of the pupil is a slit or a round aperture. In preserved speci- 
mens the shape depends upon the time of capture and the effect of the pre- 
serving solution. At least it may be stated that presence of a vertical pupil is 
positive evidence of its contracted shape; the same cannot be said of the 
existence of a round pupil in any single specimen. For a discussion of many 
aspects of the reptilian eye, see Walls {lit. cit.) 

Eyed lizards usually have eyelids. Exceptions among American lizards arc 
most geckos and members of the Xantusiidae. The absence of movable lids 
in these two groups has a different explanation in each case. In the true geckos 
(subfamily Gekkoninae) there is a transparent disk over the eye, bordered by 
a rim of immovable, opaque tissue that represents the eyelids. In some species 
the rim widely overlaps the transparent disk. In the ground geckos (sub- 
family Eublepharinae) the rim of tissue appears as true eyelids. The trans- 
parent disk disappears as a separate structure. Therefore in geckos we can say 
the eyelids are absent because they have not yet developed. 

In the case of the xantusiids the eyelids are present, but the lower has be- 
come enlarged and fused with the short upper Hd, and in the middle of the 
lower lid a transparent disk has developed and so enlarged that the entire ex- 
ternal surface of the eyeball is revealed. Thus in the Xantusiidae we can say 
that movable eyelids are absent because they have fused together, incidentally 
developing a transparent disk and thus avoiding blindness for these lizards. 
This, it is of interest to note, is presumably much the same sort of arrange- 
ment as in snakes, which like the xantusiids lack movable lids. 

Conditions intermediate between the eublepharid condition (movable, 
opaque lids) and the xantusiid condition (fused lids, lower covering prac- 
tically all of eye and becoming transparent) are shown by the skinks. Some 
species (e.g., Eumeces) have opaque lids, but, as in other lizards, it is the lower 
lid that closes the eye opening while the upper lid remains stationary. A num- 
ber of darkly translucent, vertical plates may be present in the middle of the 
hd. In other species (e.g., Leioloptsma) a moderately large transparent “win- 
dow" occupies the center of the lower lid, so that objects can be discerned to 
^me extent even though the eyelids are closed. A final step is shown by a 
toreign genus {Ophueps), in which the lower lid is fused to the upper, but 
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ihe transparent disk is not enlarged to cover more than perhaps half the ex 
ternal surface of the eyeball. 

EARS 

External ear openings are generally considered characteristic of lizards as 
opposed to snakes. While as a rule this is so, some lizards do not have external 
evidences of ears. Amphisbaenids and anniellids lack them, as do most other 
burrowing lizards over the entire world. One burrowing lizard, Ophisaurus. 
which like others of its habit group is without legs, has so recently adopted 
subterranean ways that its eyes and ears remain functional. One could hazard 
the guess that, with the passage of hundreds of thousands of years, these 
lizards too will become blind and deaf like so many other burrowers. 

Two genera of iguanids show interesting states of degeneration of the ear. 
In one {Holbroo\ia) the tympanum is completely covered with granular 
scales, whereas in certain species of the other {Phrynosoma) the tympanum is 
scaly but with some care can be distinguished, at least in many specimens. 
In a single species the tympanum varies from complete indistinguishability 
to the normal condition. 

A few groups of lizards show a beginning of an external auditory tube 
leading to a tympanum placed below the level of the skin (as in Anolis and 
many anguids and scincids), but in most groups the tympanum is nearly or 
quite on a level with the skin. 

LIMBS 

Almost everyone is aware that legs are the expected accouterments of liz- 
ards, and is consequently somewhat perplexed by the statement that lizards 
can lack legs. The question then arises of what makes a legless lizard a lizard 
instead of a snake, for one usually identihes legless reptiles as snakes. Ana- 
tomical evidence conclusively shows, however, that not all reptiles without 
legs are snakes, but that some arc lizards. Some of the anatomical distinctions 
between these two groups are cited in the section entitled Characteristics. 

External limbs are absent in Ophisaurus, Rhineura, and Anniella, amoiig 
the United States lizards. Many other genera elsewhere in the world lack 
them. All lizards, however, that lack external limbs still retain internal evi- 
dences of them or of one or both of the bony girdles that support them. A very 
few species lack the pectoral girdle and limbs, but at least the pelvic girdle 

is present. 

In almost all limbed lizards the hind legs are better developed than the 
forelegs, and this may have some connection with the fact that in limbless 
lizards the pelvic girdle is generally retained longer than the pectoral girdle. 
A notable exception is Bipes. in which the front limbs, although rather small, 
are better developed than the rear limbs, which are absent externally. 

Invariably in lizards the fourth digit of the foot is longest, and generally 
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this is true of the hand as well. The fingers and toes are variously adapted for 
the substratum on which the lizards live. Iguanids as a general rule have curi 
ous longitudinal keels (about 3 to 7) on the undersurface of the toes, pre- 
sumably to act as friction ridges. Most geckos and all of the anoles have de- 
veloped adhesive pads at or near the tips of the digits. Vma has developed 
fringes along the toes to serve as an aid in locomotion on and under sand; 
Gambelia has somewhat similar but much less well developed fringes. In 
most other lizards the digits are more or less cylindrical. 

The claws in some foreign geckos are retractile into a terminal sheath of 
scales. They are fixed in all American species. They are usually elongate in 
terrestrial species and tend to be short and heavy in arboreal forms. 

GLANDS 

Reptiles in general are very meagcrly supplied with integumentary glands. 
Many groups of lizards are provided with preanal or femoral pores, but other 
noteworthy integumentary glands are lacking. In North America these pores 
are found in some geckonids, most iguanids, all xantusiids, lacertids, and 
reiids, and in some amphisbaenids. In but few species do preanal pores occur 
(geckonids and amphisbaenids). In no species do both preanal and femoral 
pores occur as separate series, although in some the femoral pores may form 
a continuous series from side to side across the median ventral line. The pre 
anal pores arc located in the rather clearly circumscribed preanal area, in a 
more or less v-shaped series with the apex directed forward. Foreign specie.' 
may have them arranged in clusters. The femoral pores are usually in a single 
series on each leg, but they may tend to double up in certain species with veiy 
numerous pores. The number of pores is a character useful in determinins 
differences between some species and subspecies. The variation in number 
seems generally to occur on the distal ends of the series, the medial ends being 
more or less constant. Sometimes it is difficult to determine just where the 
series terminates distally, but medially the pores are well defined. 

As a general rule the pores are better developed in males than in females. 
I know of no exception among United States species. The pores are frequently 
difficult to distinguish in females, and may actually be absent in females of a 
very few species. 

The pores are really integumcntal glands formed of the epidermis infolded 
near the middle of a scale. The glands are particularly active during the mat 
mg season, secreting a corneous substance that may project fingerlike a con- 
siderable distance from the glands. At certain seasons the secretions collectively 
may form a comblike structure on the undersurface of the hind legs. The 
individual “tines” have little resilience and break off after a short lime Ap 
patently the organs have the sole function of stimulation of the female in 
courtship and mating activities. Therefore in females they are vestigial. 

Ihc mouths of lizards are provided with various glands that secrete mucus 
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and thus aid somewhat in the swallowing of food. In Heloderma, the only 
genus of venomous lizards, the secretions of certain of these glands in the 
lower jaw are so modified that they can cause serious illness and perhaps 
death to an animal that is bitten (see discussion pp. 9, 474). The glands open by 
slender ducts into the floor of the mouth near the teeth, but have no connec- 
tion with the teeth, even though some of the latter are grooved. 

CLOACA 

The ducts of the digestive, reproductive, and urinary systems enter a com- 
mon vestibule before reaching the exterior. This chamber is the cloaca. Just 
behind the cloacal opening (anus) in certain geckos a pair of narrow, trans- 
verse, slitlike openings occur, leading into shallow pockets under the skin (see 
further discussion under the family Gekkonidae). 

The copulatory organs are situated in the base of the tail in males. They are 
of much the same character as those of snakes. The organs are a pair of rather 
thick-walled sacs which normally lie inverted in spaces between the basal rail 
muscles, one on either side of the median line, and opening into the posterior 
dorsal wall of the cloacal chamber near its opening to the exterior. A retractor 
tendon is attached to the tip of the sac. In copulation only one organ is used 
at a time, although either can serve. The hemipenis (as each copulatory organ 
is called) is everted upon contact of the cloaca] walls of the male and female 
and is retained in the female cloaca until copulation ceases. Upon withdrawal 
the hemipenis inverts into its sheath. In snakes the inversion usually takes 
place while the animals are still attached, since their hemipenes are provided 
with spines. In lizards the everted hemipenis displays various flounces and 
irregularities of contour, but spines are absent. These structures are of great 
taxonomic significance in snakes, but they have not been so utilized with 
much success in lizards. 

TAIL 

The form of the tail varies greatly in lizards. It may be extremely short or 
three times as long as the head and body. It may be of the same diameter as 
the body or of widely different dimensions. Some species have laterally com- 
pressed, others dorsoventrally compressed, tails. With but very few excep- 
tions the tail tapers distally. It may be provided with the same sort of scales 
as the body or with very different ones. Generally a regenerated tail has a 
different type of scalation than the original, and Boulenger (///. «/.), as well 
as others, has theorized that the regenerated form is a more primitive type 
than the original. The theory is debatable. Noble and Bradley {lit. at.) have 
shown that the form of the scales on the regenerated portion is strongly in- 
fluenced by temperature. 

Regci'.cration is a well-known faculty of lizard tails. Some species part with 
their tails upon the slightest provocation, either of their own will or in re- 
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sponse to a slight blow (i.e., by autotomy), so that very few ever reach a 
museum with a complete, original tail. Other species shed them only under 
great stress. It is probable that readiness to break the tail is directly correlated 
with ease of regeneration. Certainly it is clear that species like geckos and 
“glass-snake” lizards, which break the tail very readily, quickly regenerate 
fair facsimiles of the original. On the contrary other species, like the collared 
lizards, part with the tail only with the greatest reluctance and may never 
grow a new tail. 

The fracture of a lizard’s tail always, so far as has been observed, occurs 
near the middle of some tail vertebra just posterior to the transverse process 
in a plane of unossified tissue rather than between vertebrae. The position 
of the fracture corresponds with that of the myosepta and associated seg- 
mcntally arranged structures, thus facilitating an easy separation. An interest- 
ing adaptation to autotomy of the tail is the presence of a sphincter muscle 
about the caudal artery in front of each autotomic plane; this sphincter closes 
when the fracture occurs and prevents undue loss of blood. This is, appar- 
ently, the key to regeneration, for tails experimentally broken between verte- 
brae are not replaced. It would be of interest to test tail fracture in species 
that do not regenerate; it is suggested that the rule of fracture in the middle 
of a vertebra finds an exception in such lizards, and thus the failure of regen- 
eration may be explained. 

An incomplete fracture of a tail causes the growth of a new tail almost as 
though the fracture were complete. In such manner arise forked tails or 
growths from otherwise normal tails. Under properly controlled conditions 
it should be possible to produce experimentally branched and rebranched tails 
far different from the normal. No lizard normally has a branched tail, but any 
lizard capable of regeneration can and probably does produce such variants 
on rare occasion. 

Regeneration never involves restoration of vertebrae; instead a cartilaginous 
rod grows posteriorly. Muscles are provided in the new tail, but neither they 
nor any other structures on the regenerated portion show evidence of seg- 
mentation. 

The primary uses of the tail arc three: grasping, balancing, and storage. In 
all lizards, apparently, the tail is important as a storage organ for fat. Lizards 
of northern climes, which must hibernate or remain inactive over relatively 
long periods, are of course more dependent upon the tail for the performance 
of this function than are many tropical species. It is of interest to observe that 
northern or high-elevation species likewise show considerably greater reluc 
lance to part with the tail, filled with their hard-earned and much-needed 
tat stores, than tropical species in general. In Hdoderwa the tail is extraordi- 
narily large and fat, and is apparently modified in such a manner largelv for 
the better performance of this function of storage. In most lizards no special 
Change m shape adapts the tail for this function; presumably agility of the 
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tail, which aids balancing and grasping, is of greater selective value in most 
lizards than ample storage space. 

No American lizards have markedly prehensile tails, although in some 
groups [Gerrhonotus') they occasionally may be used crudely to hook over 
limbs and twigs and thus prevent falling. The lizards with the most prc 
hensile tails are the true chameleons of Africa and adjacent lands. 

In practically all United States lizards the balancing function of the tail is 
the most important. Those which have lost their tails frequently run or climb 
clumsily. Lizards that run on their hind legs, such as collared lizards, for 
greater speed rely upon the tail to balance the uplifted fore part of the 
body; they are therefore incapable of such antics when deprived of their rails 

SEXUAL DIMORPHISM 

In one family of lizards, the Iguanidae, there are marked differences be- 
tween the two sexes. In this family the males are usually smaller than the 
females, are more brilliantly colored, sometimes even have a different pattern, 
and generally are provided with a pair of enlarged scales just posterior to the 
anus. The latter feature, of very practical use to the herpetologist in distin- 
guishing sexes, is not evident in all genera of the family, and even in those 
genera where it occurs some species may regularly lack it. In a few species 
the character is variable from one individual to the other. In spite of these ex- 
ceptions the presence or absence of these enlarged scales is the first thing to 
look for in determining the sex of a lizard; if the enlarged scales are there, 
the animal is without doubt a male; if all the scales are small, other means 
must be resorted to unless it is known that for the particular species in hand 
small scales determine females. 

One genus of iguanids, Anolis, shows still another sexual dimorphism: the 
presence or absence of a well-developed gular fold mechanism. This is a re- 
markable morphological divergence between the sexes probably paralleled in 
importance by no other in lizards. 

In other families of American lizards there may or may not be a difference 
in color, pattern, or size between males and females; differences are less evi- 
dent in the less primitive families. Size cannot be used as a criterion of sex 
unless the total size range for both sexes is known; it is of use in such deter- 
minations only for large specimens. However, it is not known whether or 
not there are maximum size differences between the sexes of all species. 

Adult males of many species have notably broadened heads, mainly owing 
to enlarged jaw muscles. These muscular areas of the head, in the temporal 
region, may become pinkish in the mating season only or may remain of that 
color at all lime v The muscular enlargement in males finds a possible correla- 
tion in the lact that the females are usually gripped in the jaws of the males, 

generally in the neck region, during copulation. 

There are numerous species of lizards, for example many skinks, geckos, 
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etc., that show no noteworthy sexual differences externally at any time in their 
lives. For purposes of the student, the sexes of such species must be distin- 
guished by dissections to reveal the internal reproductive organs of the ab- 
domen or the hemipenes. 

DESCRIPTIVE TERMINOLOGY 

With very few exceptions ’ the entire body of all lizards is normally cov- 
ered with scales the forms of which vary greatly. The extent of variety in- 
creases in direct proportion with the magnitude of the taxonomic category; 
i.e., in the least category, of species or subspecies, the variation is relatively 
small, while within a genus the variation exhibited among several species may 
be considerable; families exhibit a still greater variety, etc. The fact that there 
is a strong degree of constancy within groups has led to the adoption of a 
special terminology for scale types and even for individual scales. The head 
scales arc, almost exclusively, the only ones given individual names; the 
scales on the body and tail are known only by regional and type names. To 
some extent it is advisable and even necessary for anyone who wants to study 
lizards to know some of these terms. Many of them can be learned from the 
figures illustrating the generic types; but even by this means the general use 
of the terms is not always clearly evident. For that reason a nearly complete 
list of the less immediately understandable descriptive terms usually encoun- 
tered in studies of the external features of lizards is included in the following 
pages. 

The head scales are of great importance taxonomically. Although subject to 
variation, the amount of variability is sufficiently limited to permit use of 
many of their characters to define species. A scale or group of scales constant 
within certain prescribed limits in one group may, however, be so variable in 
other groups that they are useless taxonomically. In some groups with large 
scales every head scale is of more or less constant form, while in others with 
smaller scales individual plates may show little constancy. It is important, 
however, that the variability of head scales within species not be overesti- 
mated; only recently, for instance, has it become apparent that many more 
reliable characters exist in the scalation of the head in the notoriously variable 
genus Sceloporus than was ever before suspected. Close study of genera in 
which the scalation has previously been considered hopelessly variable can be 
expected to yield useful information in many cases. 

Although for the most part one set of names and descriptive terms for scales 
are in general use for all lizards, in some few cases the names have been 
applied to widely different scales in different genera, even though the homolo- 
gies may very readily be apparent. Clearly the nomenclature should be uni- 
term for all li zards, insofar as this is possible. The system of nomenclature 
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used in this book was adopted with the end in view of applying the terms 
most appropriate, by general use or by meaning, for the greatest number of 
genera occurring in the area considered. The following definitions and dis- 
cussions are restricted entirely to United States species. Yet very possibly the 
definitions determined by the scale patterns of these forms will find ready 
application to those of other regions. The list of terms includes some not in 
general use in response to the general and urgent need for a means of concise 
description of the limbs. In order to reach a uniform definition for all terms 
some changes from current procedure in a few limited groups (genera) have 
been required. The changes arc indicated in the following definitions. 

Obviously it has been impossible to arrive at complete uniformity for all 
scales in all species, since homologies arc not clear in many cases. In other 
cases only small scales occur in certain areas which in other lizards are oc- 
cupied by one or a few large, named scales; it is generally admissible to use 
those names for the corresponding regions, but clearly the several regions 
usually cannot be sharply delimited one from another. Many of the terms 
used in a regional sense are shown in Fig. 6 o (p. 102). The variability of 
scales of moderate size is also a hindrance to uniform nomenclature. There is 
nothing gained by an attempt to name and account for each scale in lizards 
except perhaps in very detailed studies of all known species. Finally, in some 
species the plates or scales that are well differentiated in related species are 
in these indistinguishably fused together, so that several names could be ap- 
plied correctly to a single scale. In such event the use of combined terms is 
optional; generally the name of the most prominent contributing scale is 
retained. 

Dorsal Head and Nec^ Definitions 

rostral — the scale at the tip of the snout, bordering the lip. It may be concealed 
from dorsal view by an overhanging shelf, as in Rhineura, but it is generally 
visible. In only one genus, Sauromalus, is it subdivided, although in many 
geckonids it is split posteriorly. It is universally present. 

postrostrals — a small scale or a series of small scales bordering the rostral 
posteriorly. The scales occur in all iguanids, in both anguid genera, but only 
in certain species of Gerrhonotus, and in the Helodermidae; they are un- 
known in other families. 

internasals — a single or double pair of scales, or an irregular group, between 
the nasal scales. Ail scales in the area between the nasals may be considered 
internasals, except supranasals and certain other scales which in some gen- 
era may enter the area secondarily. Internasals occur sporadically in the 
Geckonidac, but are usually absent; they are regularly present in the igua- 
nids, xantusiids, anguids, and hclodcrmatids; they are absent in other fam- 
ilies. In most anguids anterior and posterior pairs may be distinguished; 
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these are conveniently termed preinternasals and postinternasals respec- 
tively. There is evidence, however, that the preinternasals are actually modi- 
fied postrostrals; if this evidence is borne out a different terminology may 
be advisable. 

supranasals— a scale bordering the nasal scale above, sufficiently well dis- 
tinguished from other scales above and between the nasals to deserve a dif- 
ferent name. Clearly the scales bordering the nasals medially (above) are 
not always to be distinguished as supranasals, but rather as internasals. 
Choice of the proper term when neither supranasal nor internasal is clearly 
indicated should rest upon the nature of the scales in related species and 
genera. For instance, the term supranasal is used in Phyllodactylus and cer- 
tain other geckonids for the single pair of scales between the nasals because 
of the occurrence of other scales on the median line, dividing the supra- 
nasal pair, in Sphaerodactylus and other genera (extralimital). The scales 
are distinguished in all geckonids, some iguanids (the term could be used 
in many other iguanids if desired), skinks, anguids, and helodermatids. 

canthals — the scale or scales that form the apex of a ridge extending from the 
anterior medial border of the eye to or nearly to the naris. This ridge is the 
canthal ridge and separates the sides of the snout between eye and naris 
{lores) from the dorsal surface. In number the scales may vary from i to 
about 6, the maximum occurring in Anolis. Although a canthal ridge is 
almost universally present, at least feebly indicated, canthal scales arc dis- 
tinguished in but few families. They occur in all iguanids and anguids 
(fused with lorcal in some Gerrhonotus species) and could be distinguished 
in helodermatids, but they arc elsewhere unknown. 

supercanthals— in Ophisaunis a paired, longitudinal series of scales varying 
in number from 1 to 3, usually continuous anteriorly with the superciliary 
scries, which is inserted between the canthals on the sides and the fronto- 
nasals and prefrontals medially. Were only one scale present on either side 
they could be interpreted, possibly, as lateral frontonasals. Since a scries of 
three is usual, a special term for them seems necessary. The lateral fronto- 
nasals are regarded as absent. 


frontonasals— the scales bounded by the intcrnasals in front, the prefrontals 
posteriorly, and the loreals laterally. In the absence of some of the bordering 
scales the frontonasals may be identified by the position indicated in the 
preceding definition. The scales may be very irregular, as in many igua- 
mds; a transverse row of three scales may occur, as in Sceloporus and re- 
lated pnera; or a single median scale may be present. Where three are pres- 
ent, the lateral scales are called lateral frontonasals, the median one the 
median frontonasal. In some older works the median scale was called an 
wterfrontonasal but the term is somewhat confusing if an attempt is made 
to apply ,t widely. Species with a single frontonasal are regarded as having 
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been derived from forms with three frontonasals; thus in some species the 
single scale is known in older works as the interfrontonasal. In the absence 
of fairly clear evidence of such an evolution, however, it is preferable to 
call the single scale simply a frontonasal. In Gerrhonotus the term azygous 
prefrontal is in popular use for a scale which very clearly is homologous 
with the frontonasal of other lizards; it is to be recommended that the 
special term be dropped. 

The scales can be distinguished in all genera except Anniella and Btpes. 
and in the latter genus the frontonasal is probably present although fused 
with other scales. All species of other genera have one or more frontona.sals 
except for a few in Gerrhonotus and Eumeces. 

prefrontals— a scale or scales immediately preceding the frontal, between the 
anterior margins of the orbits. Usually a pair, sometimes split, occurs, bur in 
many iguanids the scales are small and irregular, and in Rhineura it is 
single. The scales occur in some form in all genera except Neoseps and 
Btpes, and in both of these exceptions it appears very probable that the scales 
actually are present but merely fused with adjacent scales, 
frontal — a scale or scales between the middle of the orbits. It is universally 
present, but it may be irregular as in geckonids, helodermatids, and many 
iguanids, divided transversely in many other iguanids, or single as in a few 
iguanids and all other families and their genera. 

frontoparictals— scales between the parietals and the frontal. They may be 
irregular as in primitive families and genera, paired as in most lizards, or 
single {Anniella only). They are absent only in Neoseps (apparently fused 
with the frontal) and the two amphisbaenid genera, 
interorbitals — in genera in which the dorsal head scales arc small and ir- 
regular the scales between the orbits arc frequently termed interorbttals. 
The name should be used only as a collective term for scales among which 
frontals, prefrontals, and frontoparictals cannot be distinguished, or for 
these three sets of scales together. The term finds its most useful application 
in the geckonids, iguanids, and helodermatids. 
supraorbital semicircles— in some iguanid genera {Anolis, Holbroof(ia, Unia, 
Callisaurus, and Crotaphytus) the prefrontals, frontals, intcrparietals, and 
parietals form a paired, semicircular series of scales which arc conveniently 
termed supraorbital semicircles. This term, like the preceding, should be 
used only in a collective sense, although in a considerably more restricted 
way. In Anolis an elevated ridge follows the anterior portion of the supra- 
orbital semicircles and anteriorly curves medially across the lateral fronto- 
nasal region, thus enclosing a depression in the prefrontal and median 
frontonasal regions. These ridges arc known as frontal ridges. 
interparetal— a median scale posterior to the frontal, sometimes separated 
from the latter by the frontoparictals, in which or below which the parietal 
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“eye” occurs. The scale is not distinguishable in the geckonids and helo- 
dermatids but is present in all other families and their genera with the 
exception of the amphisbaenids. In some primitive iguanids with small 
head scales the scale is not readily distinguishable, but in all others it is 
clearly differentiated. In most iguanids the parietal “eye” is easily visible 
in the scale, but this is not so in other families. 

Unfortunately in AnoUs the term occipital has gained popular use for this 
scale. The application is inappropriate. 

parictals— scales posterior to the frontoparietals, bordering the interparietal, 
if present, on either side. In many lizards the scale is paired, in a few two 
parictals on each side arc distinguished, and in others the scales of that area 
are small and irregular; but never is there a single, median parietal. In the 
absence of an interparietal the scales may be in contact on the median line, 
but otherwise those of the two sides arc separated, usually widely, mid- 
dorsally. The scales are universally present. 

interoccipital— in some lizards a median scale occurs posterior to the inter- 
parietal; this is known as the interoccipital. It is single except in some spe- 
cies of Gerrhonotus, in which it may be subdivided into several small scales. 
Because of the inconstancy of the scales of the head posterior to the inter- 
parietal the term is not of wide usage; it finds useful application in some 
iguanids and in xantusiids, teiids, anguids, and Anniella. 

occipital— head scales (exclusive of the unpaired median interoccipital, if 
present) posterior to the parietals and interparietal. This term can be of 
wide application; only in the Scincidae is the term to be avoided. 

supraoculars— the scales above the orbits. Many small scales may be involved, 
or only one on each side, or in rare cases {Rhineura and some species of 
Xantiisia) none. 

superciliaries— the series ol scales at the edge of the orbit dorsally. They may 
be very small, enlarged, or absent; only in the Amphisbaenidac and A/e- 
oseps. however, are they missing, although in one species of Gerrhonotus 
the series is reduced to one scale. In most iguanids they are very elongate 
and lie one over the other; such a condition is described as imbricate. Spines 
are developed within the series in geckonids (in the middle of the series) 
and in Phrynosoma (at the posterior end of the series) ; they are called 
superciliary spines. That of Phrynosoma is generally known as the postocu- 
lar spine or horn, but the term is inappropriate. 

The series may comprise well-differentiated and imbricate scales ante- 
riorly or very poorly differentiated scales posteriorly, as in Anolis. All are 
superciliaries. 

arcumorbitals— in most iguanids and in some teiids a series of small scales 
which partially or completely separates the enlarged supraoculars from the 
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prefrontals, frontals, frontoparietals, and parietals. These scales may be 
known as circumorbitals. 

nuchals — the dorsal and lateral neck scales. Lateral nuchals are those on the 
side of the neck, whereas the dorsal nuchals are usually referred to simply as 
nuchals. In some genera the term has been given a more restricted mean- 
ing, being applied only to the enlarged scales on the dorsal surface posterior 
to the head, as in Eumeces. However, it would seem preferable to give such 
specialized nuchals a separate name; the term jubals is suggested. 

Lateral Head and Hec\ Definitions 

prenasal — a scale preceding the nasal. The scales surrounding the nasal scale 
may be described, by position alone, as prenasals, supranasals, postnasals, 
and subnasals. That the various lizard scales known by these names are 
homologous is highly improbable. Yet for the sake of convenience and in 
the absence of the means to trace homologies, use of the terms when con- 
ditions suggest them is to be encouraged. The prenasal may well be a 
postrostral. It may be distinguished in geckonids and iguanids. 

nasal— the scale in which the nostril (naris) is pierced. It is always single in 
lizards and is at times reduced to little more than a narrow border about the 
nasal opening. Universal. 

postnasals — one or two scales behind the nasal. These are the most constant 
and most widely occurring of the circumnasal series mentioned above. 
They are absent only in Neoseps, amphisbaenids, Anniella, and some spe- 
cies of Eumeces. 

Fitch distinguishes four postnasals in Gerrhonotus on each side, but this 
is improper; the posterior pair consists of an anterior canthal above and an 
anterior loreal below. 

subnasals — the scale generally distinguished as a subnasal is one in the canthal 
series which lies immediately below the nasal. The term is most frequently 
used in Sceloporus, although it could well be used in other iguanid genera. 
No other family possesses these scales. 

loreals— scales on the side of the head between the preoculars and postnasals, 
and below the canthals. The number of scales may vary from i to perhaps 
20. In Anolis they are arranged in longitudinal rows, and in this genus not 
the loreals themselves but the number of loreal rows is of taxonomic im- 
portance. The scales are absent only in Bipes and Anniella. 

lorilabials — an irregular, longitudinal group of scales between the loreals and 
labials, or posteriorly between the subocular and labials. These scales are 
continuous anteriorly with the postrostrals, if the latter are present, and 
are to be considered as merely modified loreals at least anteriorly. They oc- 
cur in most geckonids and iguanids, and in Ophisaurus and Heloderma 
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prcocular— one or several scales bordering the orbit anteriorly on its upper 
margin, some generally in contact with the supcrciliaries. The scales are 
present in all lizards except Neoseps, but in geckonids they are not differ- 
entiated from other scales around the orbit. 


subocular— a series of scales or, more typically, one elongate scale below the 
orbit, in contact with the preoculars anteriorly. Where several suboculars 
occur, in some cases as in Eiimeces it is convenient to distinguish presub- 
oculars and postsiiboculars. In some genera, particularly of iguanids and 
tciids, two suboculars occur, the anterior one of which is small and much 
like a prcocular; this anterior scale is called a jrcnociilar in some works. 
Suboculars are present in all lizards except Anniella, although in geckonids 
they are not differentiated and in many iguanids arc poorly differentiated. 

postoculars — one or more scales bounding the orbit posteriorly between the 
supcrciliaries, and supraoculars, and the suboculars. In many iguanids the 
upper posterior border of the orbit is not bounded by enlarged scales but by 
very small scales and granules. These granular scales are also postoculars, 
although they may be very different in character from the larger, lower 
postoculars. The entire orbit may be bounded except above by small scales 
indistinguishable from one another except by position. In such cases the 
terms preoculars, suboculars, and postoculars are used arbitrarily with a 
regional meaning. 

Postoculars are present in all lizards, although in geckonids they are not 
differentiated from other scales around the orbit, and in many iguanids are 
only incompletely differentiated. 


supralabials— the scales bordering the upper edge of the mouth except at the 
tip of the snout where the rostral occurs. No other scales reach the lip. 

postlabials— scales posterior to and in line with the supralabials. The term is 
used only when the scales in the position described are well enough dif- 
ferentiated to be of importance. In only four genera {Eumcces, Leiolopisma. 
Gerrhonotus, and Ophisaiirus) do they seem of significance. 

temporals— the scales above the supralabials, behind the postocular, and be- 
low the parietals and occipitals. These arc small or irregular in many gen- 
cra but in others are of considerable size, regularity, and significance. 
When the scales are fairly well developed they appear to form irregular 
transverse rows. The scales of the anterior row are termed primary rewj- 
porfl/r. those of the next row posterior arc termed secondary temporals, the 
lollowng row the tertiary temporals. Further rows are scarcely distinguish- 
able. Temporals are universally present. ^ 


upratempoials-m species which have small, irregular temporals, those in 
he upper portion of the temporal area (in a dorsolateral posLon in some as 
Ctenosaura. or in a more dorsal position in others as in Xantusia) are 
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sometimes notably enlarged. It is convenient to term these enlarged tempo- 
rals the siipratemporals. 

ciliarics— these are the small, rectangular scales bordering the edge of the 
eyelid. Upper and lower ciliaries are distinguished on the upper and lower 
eyelids, respectively. They arc present in all species with eyelids and are 
therefore absent only in most geckonids and all xantusiids and amphisbae- 
nids. In iguanids the rows are double, but in all other groups, when present, 
the ciliaries are in a single row on each lid. 

palpebrals — the scales covering the eyelids. Upper and lower palpebrals are 
distinguished on the upper and lower eyelids. Upper palpebrals, however, 
are clearly in evidence only in Coleonyx, the Iguanidae and the Teiidae; 
they are poorly in evidence in the anguids and helodermatids, and absent in 
the scincids and anniellids. The last four families mentioned possess eyelids, 
but the upper one is very short; in the first two it is slightly movable, and 
in the last two immovable. Lower palpebrals are present in all the families 
named except the anniellids. In Eumeces a central row of palpebrals is con- 
siderably enlarged, and in Leiolopisma and Neoseps these are fused to form 
a single, large palpebral disc. Since eyelids are lacking in the geckonids 
(except Coleonyx) t xantusiids, and amphisbaenids, no palpebrals occur in 
these families; and as mentioned before the anniellids lack them because of 
the very poor development of the eyelids. 

ocular— a scale covering the eye. This occurs only in the degenerate, burrow- 
ing genera of the amphisbaenids, in which the scale is darkly translucent, 
and in the xantusiids, in which the scale is nearly transparent. In both cases 
the scale has been formed from an eyelid (sec discussion p. ii). The 
geckos (except Coleonyx) appear to have eyes like Xantusia, but in reality 
they have no lids at all nor have they ever had them. 

auricular lobules — modified scales bordering the ear opening anteriorly. 

tympanum— the membrane stretched across the ear opening. It is near the 
surface in some genera; in others it is withdrawn into the body and is 
scarcely visible at the end of the auditory canal (e.g., Anolis). The tympa- 
num, though at the surface of the body, may be concealed by camouflage, 
possessing scales exactly like those of immediately adjacent areas, as in some 
species of Phrynosoma. In others the ear opening has narrowed and closed 
completely, so that the tympanum if present is buried under a layer of skin 
and muscle of varying thickness, as in Holbrookja, "Neoseps, amphisbae- 
nids, and Anniella. 

external auditory meatus — the ear opening in those cases in which the tym- 
panum has receded into the body, and a canal, however large or small, leads 

from it to the surface. 



INTRODUCTION 


25 


lateral nuchal pocket— a pouchlike structure on the side of the neck. Ventrally 
it is connected or in line with the pregular fold. It occurs only in certain 
genera of iguanids, as in Sceloporus, etc. 

Ventral Head and Nec{ Definitions 

mental— a scale at the anterior median edge of the lower lip. It is single in 
all species except Anolis. in which it is split medially. It is of universal oc- 
currence. 

infralabials— the scales bordering the lower edge of the mouth, except at the 
anterior median tip, as far posteriorly as a point about even with the pos- 
terior edge of the orbit. This posterior limit is in reality more accurately 
fixed by the position of the vertical, or usually somewhat diagonal, wall of 
tissue, the masseter muscle and surrounding membranes, passing from the 
lower jaw to the upper. This wall marks the angle of the mouth. In gecko- 
nids, in primitive iguanids such as Anolis, Ctenosaiira, Dipsosaurus, 
Crotaphytus, etc., and in fact in all other families the infralabials terminate 
at the true angle of the mouth {rictus oris). But in most iguanids the series 
of infralabials is extended back of the angle of the mouth for the length of 
about two to four scales. This posterior extension of postlabials occurs in 
Sceloporus and all its related genera, but is mostly clearly evident as some- 
thing different from the infralabials in Callisaurus and its relatives, and 
in some species of Phrynosoma. In all genera in which postlabials occur, 
they can be distinguished from the infralabials by separating the “lips” 
carefully near the angle of the jaw; the wall of tissue marking the true 
rictus oris will be visible, and on the side of this wall numerous small scales 
arc usually evident. These small scales can be seen in Callisaurus and related 
genera even without opening the mouth. In Phrynosoma the posterior 
scales are much enlarged, when present, and arc usually known in that 
genus as subrictals. Since not all the postlabials are thus greatly enlarged, 
use of the name may be warranted. 

postlabials— enlarged scales continuous with the infralabials posteriorly (sec 
preceding paragraph). They arc comparable to the postlabials of the upper 
jaw; to distinguish the postlabials of the two jaws those of the upper jaw arc 
called upper postlabials, those of the lower jaw lower postlabials. The latter 
occur in many genera of iguanids but arc unknown elsewhere. 

subrictals— the posterior postlabials, if these arc differentiated notably from 
the anterior postlabials. They are generally distinguished only in certain 
oi Phrynosoma {coronattim and douglassii). 

postrictal-thc most posterior postlabial, if this is distinguished from the sub- 
rictals as well as from the anterior postlabials. The term is used in two spe- 
cies of Phrynosoma {coronatum and douglassii) only. ^ 
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sublabials— the scales bordering the infralabials medially, except as those 
scales can be distinguished as chinshiclds or postmentals. Typically several 
irregular series of sublabials are inserted between the infralabials and the 
enlarged chinshiclds. In the absence of chinshiclds the scales bordering 
the infralabials are sublabials. These have been termed by some authors the 
labiomentals , but that designation is inappropriate not only because sub- 
labial has long been in use for the same scales but because the scales 
regarded as postmentals are actually better known as chinshiclds. Thus 
labiomental loses its meaning and preferability. 

Sublabials are present in ail lizards except some species of Phrynosoma, 
the scincids, xantusiids, and teiids. In these the chinshields are in contact 
with the infralabials. 

chinshields— a paired series of enlarged scales extending posteriorly from the 
mental or postmental. The series may be in medial contact anteriorly but 
diverge laterally toward the posterior. These scales have been known in 
Phrynosoma as sublabials and in Sccloporus as postmentals, although in 
other genera they have generally been termed chinshields. It is of course 
preferable that the latter, the most widely used and probably most appro- 
priate term, be universally adopted for homologous scales. The scales are 
absent only in the geckonids, some primitive iguanids, a few amphisbaenids 
(perhaps), and in Heloderma, 

postgenial— in Eumeces and perhaps elsewhere the posterior scale of the chin- 
shield series is so different from the rest that it is known as the postgenial. 
The term could be applied in any group to one or more of the posterior 
chinshields. 

postmcntals— unpaired or paired scales following the mental along the mid- 
ventral line. When the scales arc paired and in scries with the chinshiclds, 
it is debatable whether to distinguish them from the latter; no general rule 
to determine this seems feasible. The condition in each genus should be 
considered separately, the decision depending upon the usefulness of the 
distinction, the differentiation from the chinshiclds, etc. Unpaired median 
scales following the mental arc invariably termed postmentals. In no genus 
does more than 2 unpaired or i pair of postmentals occur, except in Helo- 
derma, in which the chinshiclds are absent and about 5 pairs of postmentals 
form a median ventral series. In some geckonids and primitive iguanids the 
scales posterior to the mental are small or irregularly enlarged, but those 
adjacent to the mental, in the “postmental position," may be termed post- 
mentals. With such an interpretation, postmentals may be recognized in all 
United States genera except perhaps Rhineura. 

gulars— the scales enclosed in the area between the infralabials of either side, 
the position of the gular fold posteriorly, and the mental anteriorly are, 
except as sublabials, postmentals, and chinshiclds are differentiated, re- 
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garded as gulars. They may be variously modified as in some Cnemidopho- 
riis and Phrynosoma species. 

gular fold— the granular fold crossing the ventral surface immediately in 
front of the forelegs. The fold is bordered anteriorly by larger gular scales 
and posteriorly by larger ventral scales. The structure occurs in many igua- 
nids, and in all xantusiids, teiids, and helodermatids; it is less well developed 
in the geckonids and is feeble in Bipes, but is completely absent in the 
scincids, anguids, and anniellids. 

pregular folds— in some species i or 2 granular folds, generally feeble but 
sometimes well developed, occur in front of the gular fold. These are the 
pregular folds, which are best developed in a few iguanid genera and in 
Cnemidophorus. 

mesoptychials — the scales between the pregular and gular folds or, in the ab- 
sence of a pregular fold, immediately preceding the gular fold. 

Body and Tail Definitions 

dorsals— the scales on the back or on the upper surface. The dorsals are 
counted from the posterior head scale (generally the interparietal), in a 
straight line at or near the middorsal line as far back as a line about even 
with the posterior margins of the thighs, when the hind legs arc held at 
right angles to the body. In all species except those with very small or very 
irregular dorsals the dorsal count is of great importance, since it reflects 
especially the size of the scales. 

vcntrals — the scales on the underside of the body. They are usually counted 
from the posterior edge of the gular fold, or in its absence from a line even 
with the anterior margins of the forelegs, to the anterior edge of the anus. 

laterals— the scales on the sides of the body. The only common scale count 
that takes these into consideration is the count of “scales around middle of 
body,” which is taken about halfway between the forelegs and hind legs. 

prcanals— the scales immediately preceding the anus, if the scales are enlarged, 
or, if all are small, the scales in the preanal area. The preanal area is well 
outlined in most iguanids as a somewhat v-shaped area (apex forward and 
cut off) in front of the anus, bordered on either side by small postfcmoral 
scales, and terminating anteriorly at the median ends of the femoral pore 
series. 

axillary pocket— a pocket at the posterior margin of the insertion of the fore- 
leg. Well developed in some skinks, feebly developed in most other lizards. 

postfcmoral pocket— a pocket at the posterior margin of the insertion of the 

hind leg (sec Fig. 74, p. 181). Occurs in a few iguanid genera (some species 
of Sceloporus and related genera). 

pectorals— the chest scales on the ventral surface of the body. 
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abdominals — the belly scales. 

intcrfemorals— the ventral scales between the hind legs, 
subcaudals — the scales on the underside of the tail, 
caudals— tail scales. 

enlarged postanals— enlarged scales posterior to the anus, surrounded by 
smaller scales. Characteristic of males of many iguanids. 

caudal whorls— rings of scales about the tail. Regular whorls occur in many 
groups but are notably lacking in the scincids and anniellids. 

lateral fold— a usually granular fold of skin along the sides of the body. Un- 
less the body is distended the large ventral scales usually overlap the large 
dorsal scales so that the granular scales in the fold are concealed. In Ophi- 
iauriis the lateral fold is a thickening. In Urosaurus the “folds” are ridges. 

Limb Definitions 

suprabrachials— dorsal scales of the upper foreleg. 

infrabrachials — ventral scales of the upper foreleg. 

prebrachials — anterior scales of the upper foreleg. 

postbrachials — posterior scales of the upper foreleg. 

supra-antebrachials — dorsal scales of the lower foreleg. 

infra-antebrachials — ventral scales of the lower foreleg. 

preantebrachials— anterior scales of the lower foreleg. 

postantebrachials— posterior scales of the lower foreleg. 

supracarpals — dorsal scales of the hand, excluding the digits. 

infracarpals — ventral scales of the hand, excluding the digits. 

supradigital lamellae— dorsal scales of any digit on hand or foot. 

subdigital lamellae — ventral scales of any digit on hand or foot. In most igua- 
nids they bear 3 to 5 keels. 

lamellae — when this term is used without specification, subdigital lamellae 
is always implied. 

predigitals — anterior scales of any digit on hand or foot. Not present in all 
lizards. 

postdigitals — posterior scales (i.e., those between the rows of supra- and sub- 
digital lamellae) of any digit. 

suprafemorals— dorsal scales of the upper hind leg or thigh, 
infrafemorals— ventral scales of the upper hind leg; in those species with 
femoral pores, as far posterior as the pore series, 
prefemorals — anterior scales of the upper hind leg. 

postfcmorals— posterior scales of the upper hind leg. Frequently very differ- 
ent in character from other thigh, femoral, scales. 
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supratibials— dorsal scales of the lower hind leg or shank, 
infratibials— ventral scales of the lower hind leg. 
prctibials— anterior scales of the lower hind leg. 
posttibials— posterior scales of the lower hind leg. 
supratarsals— dorsal scales of the foot excluding the digits, 
infratarsals— ventral scales of the foot excluding the digits. 

General Features of Scales 

carinate— keeled; provided with an elevated, longitudinal, straight ridge, 
either sharp and well defined or broad and obtuse. Scales may be unicannate 
(with one keel), bicarinate (with two keels), tricarinate (with three keels), 
qiiinqiiecarinate (with five keels), etc. 

denticulate — provided with small, toothlike spines or points. Generally used 
with reference to the edge of a scale, 
granular — small, convex, and not overlapping. 

imbricate — overlapping like shingles. The infralabials of Holbrool(ia. Uma, 
and Callisatirus, as well as the superciliaries of many other genera, are said 
to be imbricate, but in such connection the word does not mean overlapped 
but diagonal as opposed to vertical, with each scale extending upward and 
obliquely caudad from (he labial border. 

mucronate — provided with a mucrone, a projecting spine at the free (pos- 
terior) median tip. Spines at either side of the middle of the posterior edge 
are denticules. 

notched— with a sharp median excavation or notch. 

pavimentous— large, flat, frequently (but not always) quadrangular, and 
juxtaposed rather than overlapping. 

rugose — rough-surfaced. 

striated— with irregular lines of elevation. 

Measurements 

snout-vent— from the tip of the snout to the anterior margin of the anus, 
tail— from the anterior margin of the anus to the tip of the tail. Measurements 
should be taken only of complete tails except under special circumstances 

total length— the combined snout-vent and tail length from tip of snout to 
tip of tail. Useful only if the tail is complete. 

head length— from tip of snout to posterior margin of ear, when present 
along a line parallel to the median axis of the head. In the absence of the 
car the method of measurement should be specified for each case. 

had width-can be taken at several points such as at the temporal or orbital 
level. If not specified, the greatest width in a straight line is implied. 
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foreleg— measured from insertion of leg to tip of longest digit, excluding the 
claw. 

hind leg — same as for the foreleg. 

axilla-groin — distance in a straight line from the posterior margin of insertion 
of the foreleg to the anterior margin of the insertion of the hind leg. 

limbs adpressed — the hind limb laid forward and the foreleg laid backward 
along the side of the body; the distance separating the toe and finger tips, 
or the distance that they overlap, is frequently of significance. 

Miscellaneous Definitions 

azygous— single, median in position. The rostral, mental, and interparietal, 
for instance, are always azygous. 

anterior— toward the head end (=craniad). 

posterior — toward the tail end (=caudad). 

dorsal— situated on or pertaining to the upper surface. 

ventral — situated on or pertaining to the lower surface. 

lateral— lying at or extending toward the side. 

median— middle. 

proximal— toward the center (i.e., the median axis) of the body. 

distal— the opposite of proximal; away from the center of the body. 

shoulder patch — a black or very dark triangular marking just in front of the 
foreleg. 

belly patch — an extensive marking on either side of the belly in iguanids 
(usually in males only). The color varies greatly, but blue is most frequently 
encountered. Frequently the patches are bordered by a distinctive color. 

HABITATS 

Practically all kinds of habitats have been invaded by lizards. Exceptions 
are strictly aquatic, strictly aerial, and arctic environments. Even these are 
invaded peripherally. The Central American basilisks are confined to stream 
or lake borders, where they play about in the water and skitter over its surface 
for all the world like a Crotaphytus that rushes over land, using the very long, 
flailing hind legs for propulsion. 

The only marine lizard is one large species in the Galapagos Islands, but 
even this does not venture more than a few feet from land. Lizards as a whole 
are not nearly so well adapted to aquatic life as most other reptiles, as for in 
stance the snakes, which have a whole family adapted for life in the ocean, 
and various other genera suited to aquatic life in fresh water. Yet some of the 
ancient lizards, the mosasaurs, of which only fossil records remain, were very 
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well fitted for marine life. The group is now entirely extinct, and no others 
have yet taken over its habitat. 

Our strangest lizards are those that have invaded the subterranean regions. 
Many representatives of a relatively large number of families have lost or 
t^reatly reduced their limbs and have simultaneously adopted a secretive mode 
of life. Such recourse was a necessity since the usual method of protection em- 
ployed by other lizards— rapid or agile locomotion— was not for them. Al- 
though the external limbs may be absent, at least one limb girdle is repie- 
sented internally in all lizards. Burrowing lizards may not only lose the limbs, 
but the eyes and ears may also degenerate almost or quite completely. Pre- 
sumably from some such a degenerate lizard, far back in geological history, 
snakes were derived. 

The most typical habitat for lizards is the ground. On the ground their well- 
developed legs, long body, and long tail are useful for rapid movement in 
seeking protection or capturing prey. Exceptional terrestrial lizards, like 
horned lizards, are short and squat. 

Perhaps second in preference as an abode for lizards is the vertical plane 
of trees, cliffs, dwellings, etc. Lizards found in such habitats may have suckers 
or stout claws, instead of the long claws of terrestrial lizards, to enable them 
to cling to the surfaces. In some the protective coloration becomes extremely 
effective. A flattened body is of frequent occurrence. 

In any one area various species usually occupy several of the major habitats 
mentioned above; and where many occur in a restricted area, each usually has 
a particular niche which it occupies to the exclusion of all others. Where dif- 
ferent niches are abundant and other conditions are favorable, twenty or 
thirty species may occur in one small geographic area and be so abundant that 
they are visible on all sides. In other areas where conditions arc less favor- 
able, lizards may be rare and difficult to find. As a general rule the farther 
north or the higher one goes, the less abundant species or individuals become. 

The factors included in the choice of a precise habitat are very numer- 
ous. Maximum temperature, minimum temperature, average temperature 
throughout the year or during the breeding period, amount of light, prevail- 
ing color, evaporating power of the air, humidity, texture of the soil, availabil- 
ity of shelter and food, quantity and type of vegetation are a few of the more 
important factors limiting geographic and ecologic distribution. The relative 
importance of these and other factors is poorly known and probably differs 
for each species. Stuart {Utah), Linsdale (1938, Net^.), and Weese {lit cit) 
have commented in detail upon some factors. 


LIFE HISTORY 


Hibernation or quiescence 
parts of the United States and 


during adverse winter weather occurs in all 
Canada, with the possible exception of extreme 
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southern Florida. The length o£ the period of quiet and the extent of dor- 
mancy depend upon the resistance of the species as well as upon the external 
conditions. Hibernation is most nearly complete and most protracted toward 
the north. Complete estivation is not known in American reptiles. 

Hibernating lizards may depend upon only a few inches of soil to protect 
them from the cold above; however, in some parts of the country specimens 
have been found at depths as great as 8 feet below the surface. The depth to 
which the animals may go depends upon the species and the ease of penetra- 
tion as well as the temperature, also upon the age; young specimens remain 
active longer in the fall than adults and hibernate at shallower depths. The 
same generalization applies to small species as compared with large. Researth 
on desert reptiles by Cowles involving 

96 specimens of 14 species shows that most prefer shallow retreats, the majority 
lying at less than 13 inches, but with extremes ranging from just below the surface 
of the ground, where they are sometimes exposed to freezing temperatures, to a 
possible extreme depth of 30 inches, where the temperatures are relatively equable. 
The average temperature of the reptiles taken in hibernation was i6.r* C., with 
the adjacent soil 15.2® C. The difference of 0.9® C. may indicate some generation 
of body heat, but it is believed that the data here used are insufficient to justify 
this conclusion. At present the chief significance of these averages should be the 
degree of accuracy indicated in identifying the depth of hibernation by a com 
parison of the body temperatures of freshly excavated individuals with that of 
soil. The minimum temperature actually recorded on a specimen was 13® C., bui 
soil temperatures are known to reach much lower levels during ordinary years, so 
that lizards hibernating even at depths of 6 inches arc subjected to 4® C., and in 
exceptional years even lower. The maximum observed was 20® C., found in an 
individual resting 4 inches below the surface, but again it is known that those 
taken at the i- and 2-inch levels arc often exposed to higher temperatures during 
the hibernating season. The probable range of temperatures under which hiberna- 
tion may continue under ordinary circumstances may therefore be slated as lying 
between 0® C. and 20® C.; the shallower hibernating forms, such as the young and 
occasional adults, will therefore survive these fluctuations. 

Although even the shallower retreats offer considerable protection from ex- 
tremes of cold, it is clear that thermal protection alone is not the only factor in- 
volved in the selection of the hibernation site. Danger from predation is probably 
as important a factor as shelter. 

The young of most species of desert reptiles remain active later in the season 
than do the adults, one of the important reasons being the effective heating of these 
small bodies in favorable periods which are apparently too brief for utilization by 
the adults — the long, almost continuous activity of the smallest species of lizards 
being due in part at least to this factor (1941, lit- cit.). 

Upon emergence from hibernation adults feed for a week or two, and enter 
upon a courtship and mating period that may last several days. The courtship 
pattern varies from group, or family to group and has considerable phylo- 
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aenetic constancy. On the basis of experiments and field observations Noble 
and Bradley concluded that “the mating behavior develops spontaneously m 
males and is directed toward other individuals regardless of sex. Male lizards 
of most species fight during the breeding season, and this response of the 
male, when approached by another lizard, forms the basis of sex discrimina- 
tion”' (lit. cit.). Other authors, solely on the basis of field notes, maintain that 
sex recognition is accomplished also on the basis of pattern differences. The 
point is In need of further study. Copulation in lizards is generally effected 
while the male grasps one side of the female s neck in his jaws. Venters are 
never opposed. 

The bright colors which adorn many male lizards do not serve as attracting 
devices as has been assumed hitherto. Neither females nor males are attracted by 
the displays. Bright colors have the important function of aiding in sham fights 
when the males attempt to avoid combat with rivals by making themselves appear 
as large and conspicuous as possible. The greatest displays of color arc directed 
toward rival males, and not toward females. 

Since male lizards of most species fight during the breeding season, lizards tend 
to live in definite territories during that season at least. Bright colors have aided in 
the maintaining of territory against rival males. 

Lizards which practice the same type of mating performance may have strik- 
ingly different hcmipcncs. The species, however, that have the more complex per- 
formances have the more modified hcmipencs (Noble and Bradley, lit. cit., pp. 

94 - 95 )- 

Not long after mating, the eggs, which vary from i to about 25 in number, 
are laid in various situations according to species and hatch in late summer 
or early fall. The eggs of most lizards increase markedly in size during devel- 
opment of the embryos, enlarging to about one and one-half times the origi- 
nal size. The hard-shelled gecko eggs, however, do not change in size after 
deposition. Some lizards “brood,” i.e., they remain in the nest where the eggs 
are located until they hatch. Hatching occurs sufficiently in advance of the 
period of hibernation to allow for a moderate growth. An egg tooth, said to 
be double in some geckos but absent in others, aids in breaking the shell when 
the embryo is ready to emerge. These teeth are shed shortly after birth. The 
eggs are usually leathery-shelled, but those of geckos are brittle-shelled. 

Some lizards do not lay the eggs at the usual lime but retain them within 
the body until the young are ready for birth. Some are always live-bearing, 
and a very few others may either lay eggs that hatch within a few days or 
hours, or they may give birth to the young. One southern European species 
is live-bearing in lowlands, egg-laying at higher altitudes. In general the live- 
bearing habit is correlated with low temperatures during the period of activ- 
ity; thus in many areas one can predict that the higher the elevation or the 
more northern the latitude, the greater will be the proportion of live-bearino 
species. There arc of course many exceptions, either as egg-bearing species 



34 


HANDBOOK OF LIZARDS 


living at low temperatures or as live-bearing species living in warm regions. 
The latter may be explained as having been derived from stock formerly re- 
stricted to colder areas. Egg-laying species are termed oviparous, and it has 
been customary to call reptilian and other cold-blooded live-bearing species 
ovoviviparous. The term viviparous is customarily restricted to the usual 
mammalian condition in which a placenta occurs. Actually a placenta occurs 
in at least some live-bearing lizards, so the presumed distinction between 
ovoviviparity and viviparity loses its significance. The distinction can be 
made, but it must be understood as an arbitrary one. 

Viviparity occurs, among American lizards, in some species of Sceloporus 
and Phrynosoma, and in all xantusiids. 

The breeding habits and rates of growth are very poorly known for most 
lizards of this country, and offer highly profitable fields for experiment and 
observation. Several brief accounts of various species have appeared, but the 
most complete and accurate studies are two: one by Fitch {lit. cit.) on Sce- 
loporus occidentalis and another by Rodgers and Memmler {lit. cit.) on Eu- 
meces skjltonianus. These are model field studies which may well serve as 
patterns for the future studies so sorely needed on other species. It is remark- 
able that the growth rate, age of maturity, and maximum age should be so 
similar in groups as remotely related as Eumeces and Sceloporus. Both species 
studied, however, are of moderate size. Small species such as Leiolopisma, 
large species such as Ctenosaura and Sauromalus, and burrowing species such 
as Rhineura may have widely different modes of growth. So far as is known, 
however, growth ceases during the first hibernation period of the newly born, 
or hatched, young and is resumed apace the second year. By the third ye.ir 
most lizards have reached adult size; they then grow very much more slowly 
than before. Breeding occurs during the third and subsequent years in most 
species. 

Most United Stales lizards reach a maximum age at about eight or nine 
years. Very few exact records have been kept. 

Young lizards have disproportionately large heads and long limbs, which 
grow less rapidly than the body as the lizards reach adult size. Certain scales 
on the head, particularly the interparietal, are extremely large in young 
specimens. 


HABITS 


FOOD 

Most lizards are insectivorous. A few (some species of Sceloporus) are om- 
nivorour and a few others {Sauromalus, Dipsosaurus, and Ctenosaura) are 
complete. Herbivorous. Some prey on lizards of their own or other species. 
Carnivorous species distinguish their food by its movement or, if it is station- 
ary, by its “taste,” testing it first with the longue and then with Jacobson s 
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organ. Some insects arc distasteful and are rejected after ingestion; if encoun- 
ered frequently lizards learn to disregard them upon sight. 

TIME OF ACTIVITY 

Most lizards are diurnal, and during the night, late evening, and early 
morning remain hidden in holes and cracks, under objects, etc. They may 
not emerge at all on cool or cloudy days. In desert and subtropical regions, 
however, where at least the early part of night is warm, nocturnal species are 
not uncommon. In the United States the geckos, xanlusiids, and Heloderma 
are night wanderers. The last-named appears to be most commonly encoun- 
tered near dusk, and it is for this reason termed crepuscular. Even strictly noc- 
turnal species do not remain active all night, but usually become sluggish 
three or four hours after sunset or about eleven o’clock. 

Diurnal species are not equally alert throughout the day, but reach a peak 
of activity in the morning around ten or eleven o’clock. During the middle 
of the day they may seldom be seen, but around four o’clock they again 
emerge, although they do not reach the same degree of activity as in the 
morning. This rhythm is most prominent in desert species, which are sub- 
jected to temperatures above optimum limits. More northern species tend to 
be active throughout the warm parts of the day. Of the less conspicuous diur- 
nal lizards like skinks, little can be said concerning the rhythm of activity. In 
fact the time of animation, whether night or day, is not well established for 
some lizards. The strictly burrowing lizards, of course, do not often emerge 
at any time; whether their subterranean activity rhythm is correlated with 
night and day is not known. 

TEMPERATURE REGULATION 

In recent years the toleration of heat by desert reptiles has attracted much 
attention; noteworthy students have been Cowles and Mosauer. For a sum- 
mary of literature and present knowledge see Cowles and Bogert (///. cit.). 
As is well known, reptiles are largely dependent upon external sources of 
heat to maintain proper average body temperatures; they are, in other words, 
ectothermic. In addition they are poikilothermic, or variable in body tempera- 
ture, since they must and do vary in temperature pretty much as their en- 
vironment, and the variation in deserts, for instance, where lizards are com- 
mon, is very great throughout the day. Fishes, like reptiles, are ectothermic 
but most (there are exceptions) are not poikilothermic, since they show little 
tolerance to variation in water temperatures; fortunately water is notably 
stable in temperature. Both fishes and reptiles, as well as the other “lower’’ 
vertebrates, are to be distinguished from the endothermic animals, birds and 
mammals. The latter are generally termed homiothcrmic, whereas all “lower” 
vertebrates are considered poikilothermic, but the distinction implied bv the 
meanmg of the words does not really exist; literally the term homiothermic 
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applies most accurately to fishes and poikilothcrmic to amphibians and rep- 
tiles; mammals are both. Thus the distinction that was intended by the use 
of these terms is more appropriately expressed by the term ectothermic for 
“lower” vertebrates and endothermic for birds and mammals.'* 

It is a popular belief that reptiles in general and lizards in particular can 
stand temperatures far higher than those tolerated by other animals. This 
belief is founded partly upon the common experience of seeing lizards bask- 
ing in the open sun on very hot days in deserts in various parts of the world. 
The assumption is generally made that the lizards remain in the open for 
hours at a time, and the observer’s amazement knows no bounds if he takes 
the trouble of feeling the rocks on which the lizards have been sunning; fre- 
quently they are so hot the hand cannot be held on them for more than a few 
seconds. 

Thus incomplete observation and unwarranted assumption combine to give 
rise to an incorrect but deeply rooted idea that desert reptiles can stand great 
extremes of temperature. Actually the limit of toleration is much the same 
as for all other animals; that is, for protoplasm in general. The lizards most 
perfectly adapted to high temperatures die when the body reaches about 
45® C., and this is the temperature at which practically all animals die. In 
other words it is not the upper limit of toleration that is so remarkable in 
some lizards, but rather the average body temperature which the animal finds 
most favorable for its particular way of living. This is the optimum tempera- 
ture. For some desert lizards it is as high as 40® C., only a very few degrees 
from the lethal temperature; for others the optimum temperatures are con- 
siderably less, probably approaching those of the nocturnal snakes (32® C.). 
It must be mentioned that Herter {lit. at.) records an Egyptian lizard with 
an optimum temperature of 45.6®C., higher by about five degrees than the 
record for American lizards. He brings out the fact that the optimum tem- 
perature for any species varies directly with the climate in a rough way (pre- 
sumably the average temperature of the period between hibernation). This 
is evident in wide-ranging species, the southern specimens having a higher 
optimum than northern ones, and in species with considerable vertical range, 
as the lower level populations have a higher optimum than the higher level 


populations. 

Since the environment of lizards shows a greater range of temperature than 
the animals can tolerate, some means of adjustment has been a necessity. One 
means, the simplest, involves retirement into crevices in rocks or under the 
surface of the ground to avoid the direct rays of the sun or high or low air 
temperatures. Another means, not now of major importance, was developed 
in ancient geological times; that was to increase the bulk of the body. Obvi- 
ously it takes longer to heat up a large body, or to cool it off to a fatal degree. 

* For a further discussion of this and related topics, sec Raymond B. Cowles, 1940. 


Ut. cit. 
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than it does a small mass. Although this was a factor perhaps in the huge size 
increases of the gigantic reptiles of the past, it did not preserve them from 
complete extinction. Their smaller relatives, however, developed the ability 
to control temperature by color changes, and in some modern lizards this 
ability is very highly developed. The absence of such an ability in snakes is a 
direct reflection of their descent from burrowing lizards which, of course, had 
lost the need for and presence of color control. 

hfost lizards, as indicated by the work of Atsatt {lit. cit.), become dark at 
low temperatures, light at high temperatures. Their color regulation is to 
prevent overheating, since maximum heat absorption occurs in the presetice 
of a uniform pigment (dark color) such as was found in primitive reptiles 
lacking control of color. Thus in such lizards regulation of overcooling is 
accomplished simply by retiring to depths at which freezing temperatures 
are not reached or are but little surpassed. An exception to this rule is shown 
by Xantusia vigilis, which becomes dark at high temperatures, light at low 
temperatures. Cowles (19^0, lit. cit.) ingeniously suggests that the reason for 
this reversal is that the main concern of this Xantusia is to get warm enough, 
not to prevent getting too warm; its habits support this premise. 

Although color change probably originated as a method of heat control, 
in some lizards it has taken on other functions and responds to emotional 
states as well as to temperature. 

Not only have lizards developed the ability of changing pattern to combat 

the problems of heat control, but through the ages those diurnal species or 

sub-species that occur in sandy deserts have become light in color, while 

desert rock dwellers, even of closely related forms, are relatively dark. Many 

examples could be cited to illustrate this generalization. Light-colored diurnal 

sand dwellers include Dipsosaurus, Uma, Callisaurus. and Phrynosoma 
m'callii. 


There arc others, not exclusively desert dwellers, which arc lighter in the desert 
area than elsewhere in their ranges, such as [GamMia] wislizenii and Ufa stans- 
bur, ana In the category of rock-dwellers we have the following diurnal lizards: 
Croiaphytus collaris. Sauromalus obesus, [Streptosaurus] mearnsi, \lJrosatirus\ 
microscmatus. \ Vrosatirus\ ornatus symmetr,cus.;indScclopo, us magister. Making 
allowances for territorial differences, and the power of individual color change 
which many lizards possess, it can be said that these forms, on the average, are 
dchnitely darker than the sand-dwellers, and some are very dark (Klauber, Ariz.). 

Temperatures in deserts such as those of our Southwest daily reach levels 
intolerable, except in winter, for lizards or any other living creatures- fortu 
nately such temperatures are not ubiquitous. A few inches underground in 
rock crevices, in shade, etc., temperatures remain within tolerable extremes 
bus all diurnal desert species must either alternate short forays into the open 
vith coohng-off periods in the shade, or else must limit their activities to the 
cooler parts of the day, morning and evening. This applies both to rock and 
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to sand dwellers; yet, as mentioned above, the problem is met by one with a 
dark color, by the other with a light color. This seeming discrepancy has been 
the source of some speculation, particularly by Parker (1935, lit. cit.) and 
Klauber (pp. 65-79, ^riz.). Parker presented the theory that, where lizards 
are subjected to extremely high temperatures, as in many deserts or in hot, 
tropical, rain forests, and where they can escape from the sun, as by seeking 
crevices, a dark coloration “bestows a definite advantage upon its possessor; 
the belter heat dissipating properties of a dark surface as compared with a 
light one assist the animal in maintaining its temperature below that of its 
surroundings. ... In sandy deserts it (melanism) has no particular ad- 
vantage, and in warm regions clothed with vegetation, but with a relatively 
dry atmosphere, it is probably disadvantageous.” This is a version of what 
might be called the theory of thermostatic coloration, which, in brief, holds 
that radiation and reflection phenomena in some areas are the chief factors in 
determining patterns. In the present case the theory assumes that protec- 
tive radiation through dark patterns adapts for one environment and that 
protective reflection through light patterns adapts for another. The theory fits 
with a physiology which demands a fair degree of activity throughout the 
day, allowing many short forays but no, or few, long ones, for “while the dark 
lizard will be benefitted by cooling faster after his foray, he will also be penal- 
ized by healing faster during his venture into the sun, which quite counter- 
balances the supposed advantage [of quick cooling]” (Klauber). 

A closer examination of the question by Klauber, however, revealed that 
most United Slates desert animals with dark patterns are not particularly 
benefited thermally by their color, and that the same is true of light-colored 
desert animals. In the first place, our own desert lizards at least do not exist by 
the foray method; they very definitely emerge in the morning in great abun- 
dance, disappear during the middle of the day, and reappear, in lesser 
abundance, toward the end of the day. In the second place, rock and sand 
dwellers actually are in the same situation with regard to protective radiation, 
for the latter retire to holes in the ground, an exact thermal parallel of the 
crevices sought by the rock dwellers. Thus even if our lizards did live by the 
foray method, the retreats of rock and sand dwellers are so similar thermally 
that they should similarly result in dark patterns. Only if they lived by the 
foray method, and the sand dwellers sought retreat largely by diving into the 
sand, would the facts fit Parker’s theory. Klauber minimizes the importance 
of the theory of thermostatic coloration compared with that of protective 
coloration, concluding that the solution is not at all in a difference in thermo- 
static adaptation but rather in concealing coloration. In some situations pro- 
tective coloration and protective reflectivity work to the same end; where the 
two would tend to produce opposite results, protective coloration seems to be 
controlling." The topic is discussed in full in Klauber s essay. 

Some observers have come to the conclusion that lizards slow down con- 
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auction into their bodies of the heat of the objects on which they rest by 
elevating the bodies and supporting themselves by the digits. Mosauer (Calif.) 
argues contrariwise, suggesting that the feet are the most sensitive portions of 
the ventral surfaces of the animals, and that when the substratum becomes 
somewhat too hot the lizard rests his belly on the rock and lifts up the tender 
feet. He believes the elevated body position is assumed for the purpose of bet- 
ter observation, not for heat avoidance. 

Many desert reptiles never drink but acquire their necessary water directly 
from, or by chemical changes of, the food eaten. This is not the case in most 
nondesert lizards, however, which must have water more or less regularly. 
Some refuse water from dishes or other containers and take only droplets, as 
of dew, scattered about on foliage or other substratum. At any rate the drink- 
ing of water does not aid in the regulation of body temperature either directly 
or by stimulating sweating, since reptiles cannot sweat and desert reptiles do 
not drink anyway. 

Some reptiles have a black peritoneum, whereas others have one of a silvery 
color. Whether this difference is associated with temperature control is not 
clear. Klauber (p. 76, Ariz.) believes it a “second line of defense” against 
deleterious rays that penetrate the outer defense layer of skin pigment, trans- 
forming them into heat rays, which can be dissipated harmlessly. 

COLOR PATTERN 

Many lizards have different juvenile and adult patterns. Commonly the 
young have the more brilliant markings. In skinks generally the markings 
are more brilliant in the young, particularly on the tail, which may be bright 
blue or pinkish but turn a dull blue-gray or brownish in adults. Some juve- 
niles are so different from the adults that for years they were thought to be a 
different species (e.g., Eumeces obsoletiis and “f. guttulatus”). In Coleonvx 
the young are strongly cross-banded, the adults mottled; in Ctenosaura the 
young are a uniform green, the adults multicolored but with no bold pattern; 
the five-lined skinks tend to lose the stripes by gradual disappearance in 
adults; Eumeces obsoletus is black in the juvenile stage, mottled in the adult; 
several Cnemidophorus species are striped in the young, mottled or cross- 
barred in the adult, and all the young are brightly blue-tailed. 

Bright nuptial colors may be assumed by certain lizards, generally by the 
males. In many genera of iguanids the sides of the ventral surfaces of the 
belly are often brightly colored, generally with blue tones, while females show 
ittle evidence of such markings. Cnemidophori males also have a more bril- 
liant ventral coloration than the females, but this amounts mainly to a pinkish 
throat and an intensification of the mottled belly pattern. In general the 

brighter markings of males are simply intensifications of the colors of a basic 
pattern evident in both sexes. 

The chief use for these bold markings is not. as has been held by many oh- 
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servers in the past, to attract the females, but rather to send other competitors 
or enemies away. Males typically expose their full size and display as much as 
possible of their bright colors upon sighting other males; females elicit differ- 
ent reactions. It is clear that males of species in which a marked sexual di- 
morphism in pattern occurs can distinguish sex by pattern and color; thus 
sight is the most important sense in this regard. Lizards with no marked dif- 
ferences between the sexes in color or pattern cannot utilize sight. The sexes 
are distinguished during the mating season by their reactions to each other; 
females are more or less docile when approached by other lizards (and only 
males actively seek the company of others), whereas males are belligerent. 

The colors of lizards are due partly to the presence in the outer layer of the 
dermis of the skin of cells (chromatophores) provided with pigment granules 
or masses and of oil droplets. In certain species the color may be due in part to 
a peculiar, iridescent substance (guanin) carried within certain other cells 
(iridocytes) of the dermis. Finally, the color may in some species be influ- 
enced by the mechanical structure of the surface of the scales. Of chief im- 
portance in lizards which can change their color are the chromatophores and 
oil droplets. In all lizards the only changeable elements in the color-effeciing 
system arc the melanophorcs (the chromatophores provided with melanin, a 
dark brown, nearly black pigment). Even the famous chameleon of the East- 
tern Hemisphere has no more varied a medium of variation than any poikilo- 
chromic (color-changing) United States species. The following detailed 
description of the skin of Anolis carolinensis explains more clearly the exact 
relationships of the several components: 

The epidermis is a transparent area, typically divisible into the stratum corneum 
and stratum germinativum. fust beneath the epidermis is a layer of yellow oil 
droplets and xanthophores. . . . Internal to the oil droplet layer lies a much 
thicker region known as the leucophore layer; this is composed of a number of 
irregularly spaced blocks or plates, the long axes of which are parallel to each 
other. . . . 

Below the leucophore layer are situated the melanophorcs, which arc the cells 
actively concerned in the color changes of Anolis. The cell bodies of the melano- 
phores lie imbedded partly in the leucophore layer and partly in the deeper connec- 
tive tissue of the dermis. A varying number of branches, extending vertically up- 
ward from the cell bodies of the melanophorcs pass through the interstices of the 
leucophore layer and are subdivided into many finer branches which terminate 
beneath the inner surface of the epidermis. 

When the skin is in the brown state the pigment granules are dispersed through 
the fine terminal branches of the melanophorcs, resulting in a layer of pigment 
just beneath the epidermis. In the green phase of skin colour the pigment is 
present only in the proximal portions of the branches, having been withdrawn 
from beneath the epidermis. The finer distal branches are practically transparent 
except for a few scattered granules which may have failed to migrate proximally 
within the main mass of the pigment. 

It is evident that the melanophorcs arc the cells actively concerned in the various 
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colour phases of Anolts. The oihcr components of the skin, namely the oil droplets, 
the xanthophores and the Icucophore layer, play a passive or at most a very re- 
stricted part in metachrosis, acting as filters or reflectors (Kleinholz, 1938, pp. 477- 
478, lit. at.). 

The melanophores effect an astonishing amount of variation in the color 
of a lizard merely by their own activities, which are limited to dispersion or 
concentration of their pigment. Sometimes a melanophore is so situated that 
its pigment in the dispersed state conceals or obscures some other stationary 
chromatophore or iridocyte which is otherwise in full view. 

In general eight factors control the color of a lizard: its ontogenetic stage 
(whether young or adult), its sex. the color of its environment, the season, 
the temperature, its state of excitation, its health or physical state, and the 
light. The first four factors are not environmental, e.xcept in a very broad 
sense, or if so do not change, but the last four definitely are changeable en- 
vironmental factors, and these are the ones which bring about the rapid color 
changes one ordinarily observes in lizards. Least known of all are the effects 
of excitation and health. Atsatt {lit. cit.) concludes: "In analyzing the e.xperi- 
mental responses to illumination one finds that: (i) the response to sunlight 
is more complete than to artificial light, (2) the response to artificial light is 
proportional to the amount of light, (3) the response is rapid, (4) the speed 
of the response is controlled by the temperature, (5) the response is lost at a 
definite temperature, and (6) the response betrays no sign of fatigue in the 
animal.” Unless the background is white, if illumination produces any effect 
at all, it is a darkening. On a white background the change, if any, is generally 
a paling. 

"An analysis of the responses to temperature show that: (i) low tempera- 
ture causes darkening in iguanids, (2) high temperature causes paling in 
iguanids but darkening in xantusiids, (3) temperature responses are slower 
than illumination responses, and (4) low temperature may interfere with 
response to excitement” (Atsatt). It is noteworthy that while there is a fairly 
consistent reaction to temperature changes, illumination changes produce a 
varied reaction, some species showing a marked reaction, others not. 

Color changes (metachrosis) due to changing environmental conditions are 
well known in many lizards and in America are best exhibited by the anoles 
(see discussion of Anolis carolinensis). Not all lizards are capable of such 
color changes, however. It is a remarkable fact that the ability is restricted to 
the more primitive families: it occurs in the geckonids, iguanids, and xan- 
tusiids, whereas the color of skinks, laccrtids, teiids, amphisbacnids, anguids, 
helodermatids, and anniellids is quite or nearly constant under all environ- 
mental conditions and changes only with radical hormonal alterations, be- 
coming evident after eedysis takes place, as in snakes. 

Experiments on Phrynosoma and Anolis show that the parietal eye in these 
lizards at least plays no part in light perception for color change. 

The intrinsic mechanisms whereby reactions of melanophores to variations 
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in temperature, excitation, physical state, and light are mediated are numerous 
and complicated. There is some variation in the number of mechanisms in 
lizards, but they are not as complicated as in many fishes. Temperature pre- 
sumably affects the melanophores directly without intervention of nerves or 
hormones. States of excitation and health affect the melanophores through the 
medium of hormones. Light, on the other hand, can effect changes either by 
direct action or by means of intermediary hormones. 

Three hormones are important in affecting melanophores. They are (i) in- 
termedin, produced by the pituitary gland; (2) acetylcholine, produced at the 
end plates as well as at the synapses of certain nerve fibers (“dispersing” fibers 
only) at the point of contact with the melanophores; and (3) adrenalin, pro- 
duced by the cortex of the adrenal gland or by the end plates of certain nerve 
fibers (“concentrating” fibers only) at the point of contact with the melano- 
phores or (.?) by the pituitary gland (.? W-substance). No inherent distinct- 
tion between various environmental factors, such as light, health, etc., is 
evident in the hormones they may bring into play, but excitation in lizards 
perhaps produces an effect largely by means of adrenalin. In anoles pinch- 
ing or other mechanical stimulation, or the excitement of mating activities 
causes a mottled pattern which is due apparently to stimulation of the adrenal 
glands and to the subsequent action of the adrenalin secreted. Aside from this 
possible exception, any of the three hormones may be involved. The first two, 
intermedin and acetylcholine, always produce the dispersed phase of the 
melanophores, whereas adrenalin always produces the concentrated phase. 

The changes contingent upon variation of light arc most difficult of all to 
understand because of their complexity. The pattern of reflexes varies in dif- 
ferent species, probably within even a single genus. Early embryos of all verte- 
brates pass through a stage in which the melanophores are affected directly 
by light, contracting in darkness, expanding in light. This, the primary stage, 
is modified in late embryos and throughout subsequent life, under ordinary 
conditions, by a secondary stage, in which there is no direct action of light 
upon melanophores. Sometimes the primary stage is of very brief duration, 
but in some amphibians, such as Ambystoma Ugriniim, it is extended through- 
out life. It is now thought that the primary stage does not occur in reptiles 
postembryonically,'^ but it is well to keep the possibility of its occurrence in 
mind, and to realize that in darkness or in the event of removal of the ele- 
ments involved in the secondary stage, primary responses may be expected. 
Isolated skin does show primary responses, but intact skin does not, except 
as mentioned above. 

All adult lizards presumably are in the secondary stage. In them the dark 
color phase is produced by light only (never in darkness), received either by 

^ In 1938 Parker {lit. cit.) argued at length that melanophores normally tcac^ 
to light as well as to hormones, but in 1943, perhaps because of the work of Kleinholz 
(1938, pp. 492-499, lit. cit.), his opinion was reversed (pp. 207-209, 215, lit. at.) 
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the eye or the skin. Receptors in the skin, the nature of which is unknown, 
direct impulses to the pituitary gland, causing secretion of intermedin. Re- 
ceptors of the eye can do the same thing or can direct impulses along dis- 
persing” nerves, whose end plates secrete acetylcholine. Unless the eye receives 
light from a very light or white background or unless it receives green light 
(in Anotis at least), the eye always responds to light with a darkening of the 
skin (within the limits of other factors such as temperature). 

The light color phase is produced only in darkness, presumably by a direct 
response of the melanophores, and under certain conditions, such as a green 
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Fic. I. Diajtram of reflex« initiated by light in AnoUs carolinensis and Phrynosoma coro- 
natum blainfUlii. based on Parker's scheme of representation. Data from various sources. 
Broken lines indicate hormonal control via the circulatory system or by diffusion. The 
cycles indicated by the letter "A” occur in Anolis, those indicated by “P” in Phrynosoma. 
A reaction known for .inoUs but not shown, and for which a mechanical explanation is 
lacking, is the paling that ensues upon entry into the eye of only green or predominantly 
green light, in spite of the darkening influence of skin receptors subjected also to green 
light. See text (p. 44) for further explanation. 

light or a white or light background, when light is received by the eye. The 
light phase is never produced in the presence of light except as the eyes arc 
properly stimulated; there is no similar effect produced by light received by 
the skin only. The eyes can bring about their effect by causing “concentrating" 
nerves to stimulate the secretion of adrenalin from their end plates; they can 
cause the pituitary gland to secrete adrenalin; or they can inhibit the secretion 
of intermedin by the pituitary gland. 

Color changes are further complicated by the fact that some lizard species, 
chameleons, have melanophores provided with both dispersing and concen- 
trating nerve fibers; others, Phrynosoma. have them provided with only 
concentrating nerve fibers; while others such as the anoles have no fibers 
whatever connected with the melanophores. Very few species, however, have 
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been investigated in this respect; whether there is any evolutionary trend in 
the variation is not now apparent. In fact, the generalizations on the entire 
subject of metachrosis in lizards are based upon so few experiments and upon 
so few species that many changes may be expected in our understanding of 
the many phenomena involved. It is an “inviting field for adventure and re- 
search.” The physiological effects have been studied in detail only in Anolis 
caroltnensis, Phrynosoma cormttum, and P. blainvillii, among American liz- 
ards, and Atsatt’s work (///. cit.) is the only supplementary study of signifi- 
cance on other species. The effect of a while versus a black background on 
color needs investigation in species other than Anolis and P. cornutum, for 
which there is ample evidence of an antagonistic affect. Parker (1943, p- 222, 
lit. cit.) considers that only one reflex cycle is present in Anolis. but there is 
ample proof that at least three (Fig. i) and possibly four exist. 

In Anolis, as shown in Fig. i, the light received directly by the eye (cycle 
2AP) causes impulses to be sent along nerves to the central nervous system and 
thence to the pituitary gland, which is stimulated to secrete intermedin. The 
latter is carried by the circulatory system to the melanophores, which are 
caused by the hormone to assume the dispersed phase. Light received by the 
skin follows much the same pattern (cycle 3AP), causing impulses to pass 
along nerves to the central nervous system, which relays impulses along 
other nerves to the pituitary, with the same result as in cycle 2AP. However, 
if the eye receives light from a very light background, impulses relayed (cycle 
lA) to the pituitary block production of intermedin and simultaneously stim- 
ulate secretion of “W-substance” (= adrenalin.^) by the pituitary. The latter 
hormone, carried by the circulatory system to the melanophores, causes them 
to assume the concentrated phase. 

In Phrynosoma concentrating fibers are present, although they are absent 
in Anolis. They conduct impulses relayed from the retina upon stimulation 
by light from a very light background, and these impulses in turn cause secre- 
tion of adrenalin from the end plate of the concentrating fiber. The hormone 
diffuses an infinitesimally small distance to the melanophore, against wh.ch 
the end plate lies, and produces a concentrated phase of the melanophore. 
Whether cycle lA as shown for Anolis also exists in Phrynosoma, supple- 
menting the action of cycle iP, is not known. 

Contrary to frequent belief, the skin receptors can only cause darkening; 
blinded animals do not react to the color of the background. 

References and further discussion on this topic will be found in Walls 
(pp. 538-543), Parker (1938 and 1943), Kleinholz (1938, pp. 474-490)* and 
Rcdfield (all in lit. cit.). 

LOCOMOTION 

Most lizards use both legs in locomotion. Elongate species move the body 
sinuously as the legs move, but the body movement does not of itself aid in 
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locomotion. No species with well-developed legs fails to use these appendages 
to full advantage. Certain ones such as Neosepf have degenerate limbs and 
move in a serpentine fashion, while holding the limbs against the body. Those 
species without limbs move exclusively in a snakelike fashion. 

Among the special habits of species with well-developed legs perhaps the 
most interesting is that of running on the hind legs only, lifting the fore- 
quarters high into the air. This habit is most easily observed in collared 
lizards, because of their large size and relatively slow speed, but many others 
practice it on occasion. Basilisks do the same trick on water, running over the 
surface by flailing it with their long hind legs. Our fastest lizards are, pre- 
sumably, those of Callisaurtis, which can reach a speed estimated at 90 feet in 
4 seconds (= 15 miles an hour). A probably less accurate measurement of the 
speed obtained by Cnemidophorus sexlineatus was figured at 18 miles an hour. 
This is distinctly less than the fastest speed of man, according to ioo-yar<l- 
dash records, which is equivalent to 21.7 miles an hour. 

Most if not all lizards can swim, although none are as completely aquatic 
in habits as many snakes. They swim by undulating the body, keeping the 
limbs against the sides. Some sand-living species, such as Uma, are said to 
swim under the surface of the sand, folding the limbs back just as though 
swimming under water. 

Climbing lizards in this country have claws and adhesive pads. None have 
grasping digits or notably prehensile tails. 

No Hying lizards occur in the Americas, although in the Orient many 
species of parachuting lizards such as those of Draco occur. 

BOBBING 

A peculiar movement restricted largely to iguanids is that of bobbing up 
and down. Even after one becomes accustomed to seeing little lizards like 
Uta or Anolis bob pertly from their perches, it is surprising to see such huge 
lizards as Ctenosaura or Ij’uana ponderously pumping away on lop of a rock 
or on a stout tree limb. The comparison is ludicrous, and the constancy of 
such a minor habit throughout most of the members of such a large family is 
the more striking. Its exact purpose is not apparent, although it obviously 
is correlated with a nervous alertness. It may be suggested that it is a habit 
left over from the time when the gular fans of lizards were more highly de- 
veloped than they are now. Only in Anolis is the throat fan now highly de- 
veloped, and in this genus the bobbing serves the important function of lifting 
the body so that the fan can be fully expanded and of aiding in its display. 
Since Anolis is considered a primitive genus and since many other iguanids 
have vestigial fans, it is not unreasonable to assume that the bobbing habit 
developed with the throat fan. The behavior mechanism apparently remains 
as a testimony of the former existence of a structure now scarcely evident; 
that a nervous reflex can have greater tenacity in survival than the structures 



46 


HANDBOOK OF LIZARDS 


with which it was primitively correlated is of considerable interest. It is note- 
worthy that the same situations call forth bobbing in the fanlcss iguanids that 
stimulate fan erection as well as bobbing in anoles. 

BURROWING 

A rather large proportion of our lizards show some propensity for burrow- 
ing. The subterranean habit is not limited to one family or even a particular 
group but is distributed erratically throughout the entire suborder. Reduction 
of limbs and sense organs and adoption of a wormlike form and a pointed or 
shovel-shaped snout are trends of adaptation to which the underground life 
leads, or vice versa. Of our American lizards Rhineura is undoubtedly the 
most highly adapted, having lost its limbs, ear openings, and eyes, and having 
developed a remarkably wormlike form. Anniella is but little less modified: it 
retains eye openings. Ophisaurus has lost its limbs, but the chief cranial sense 
organs are rather well developed. Neoseps in some ways — i.e., in the form of 
its snout, its flattened venter, and the absence of ear openings — is more highly 
adapted to a subterranean life than Ophisaurus, but very small limbs are still 
present. These are the most highly modified burrowers, and they represent 
four different families. Certain other species, such as Leiolopisma and Ger- 
rhonotus 1. injernalis, have remarkably reduced limbs that may be a prelude 
to burrowing habits, although the animals show no special inclinations to 
burrow at present. 

There are several other groups, however, that have prominent burrowing 
proclivities but no adaptations for them such as have just been mentioned. 
These are for the most part sand dwellers, and they include Holbrool^ia, CaUi- 
saurus, and Uma as particularly noteworthy burrowers, and as less prominent 
ones the horned lizards, Fhrynosoma. All these genera typically hide under 
the surface of the sand at night or for diurnal protection; Callisaurus is even 
said to be able to “swim” under loose sand. Various modifications in the form 
of fringes are an adaptation to burrowing, and in addition some of these gen- 
era have remarkably well-developed, shovel-shaped snouts with countersunk 
lower jaws. 

The burrowing habit of lizards undoubtedly is closely correlated with the 
necessity of constructing a burrow for the eggs. Almost all lizards construct 
burrows for this purpose (a notable exception is the primitive family of 
geckos), and from this the extension of the habit for other purposes no doubt 
stems. 

Perhaps of considerable importance to lizards as a whole, because of their 
dependence upon some sort of burrowing ability, is the existence of a mech- 
anism for closing the nostrils by means of expanding the walls of the nasal 
cavity through increased blood pressure (see p. 6). The special adaptation 
of the nasal region in Uma is discussed in detail by Stebbins (i943> 
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PROTECTIVE REACTIONS 

Lizards protect themselves in many ways. Among the active means at their 
disposal one of the most interesting is that of venomousness. This is possessed 
only by two species of Heloderma, only one of which is found in the United 
States (see p. 471). Another curious habit, perhaps defensive, is that of blood 
ejection from the eyes in horned lizards (see p. 7). Many species bite vi- 
ciously and will charge intruders if aroused and cornered; Crotaphytus is an 
example. Many will scratch, but only large species have claws sufficiently large 
to injure humans. Ctenosaurs can scratch deeply. Some slash their tails about 
like whips, and when spiny-tailed species like the false iguanas adopt this 
tactic, the results can be very painful. Horned lizards can and do give reason 
for profanity by elevating their heads when picked up, forcing their long, 
sharp, occipital horns into fingers that may be nearby. Another reaction of 
horned lizards is to inflate the body, presumably to render their swallowing 
by snakes more difficult. Horned lizards are not alone in resorting to in- 
flation as a means of protection, however; it is a habit characteristic also of 
species which take refuge in crevices in rocks and under bark. Chuckwallas 
and Sceloportis poinsettii are familiar examples. The inflation seems to be 
accomplished by a rapid swallowing of air (see description under Sauromalus) 
by a process similar to that employed by toads. Many species open the mouth 
and hiss when disturbed; this is most frequently observed in Gerrhonotus, 
Phrynosoma, and Crotaphytus — all rather clumsy or slow-moving species. 

The most typical recourse of terrestrial lizards when threatened with dan- 
ger is an exit from the scene by running as fast as they can. Some promptly 
hide in holes or cracks. Arboreal species may run but short distances; fre- 
quently they are adept at keeping the trunk between the intruder and them- 
selves, meanwhile climbing higher and higher. Both terrestrial and arboreal 
species may “freeze” in their positions and attempt to escape notice by their 
inconspicuousness. Some species arc colored and marked so much like their 
usual background that they can be discerned only by careful scrutiny. 

Among other passive means of protection may be mentioned that of “play- 
ing ‘possum,’” as practiced by many lizards that have been captured. They 
appear to be dead and then suddenly “come to life" with a burst of energy 
that will result in their freedom unless the captor is aware of the trick. Some 
lizards squeak feebly when injured or frightened; this may be of some pro- 
tective value. The horns of horned lizards may be of some passive protective 
value since snakes and other predators find difficulty in swallowing them; and 
if the feat is accomplished, it may be a fatal achievement since the horns tan 
and do at times pierce the wall of the alimentary tract, even reaching the 
exterior. Snakes not infrequently die thus impaled by their food. 

One of the most interesting passive defense reactions of lizards is that of 
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shedding the tail. An attacked lizard parts the tail on its own accord or with 
the aid of injuries to the member. As the tail severs from the body it bounds 
and bounces actively, attracting all the attention of the predator, who forgets 
momentarily at least about the owner, who slinks unobtrusively away and 
usually escapes. Some lizards do not part with the tail except as a last resort, 
while others, like the glass-snake lizard, will break the tail upon almost no 
provocation whatever. For an interesting account of the use of the tail as pro- 
tection, see the quotations from Fitch in the discussion of Gerrhonotus. 

Jopson (///. cit.) suggests that the blue tail of the young of some skinks may 
be of definite survival value, and as the basis for the suggestion cites two in- 
stances in which a pair of dogs attacked a skink. In the one case the skink 
was young and still blue-tailed; it escaped upon parting with the tail as 
the dogs concentrated on the writhing member. In the other case the skink 
was a red-headed adult with a dun-colored tail; and although this animal too 
parted with its tail, the dogs did not lose sight of the animal itself, which was 
captured. In the same fashion the very conspicuous, light-colored tip on the 
tail of some geckos may serve to direct the attention of predators to a nonvital 
portion of the animal. 

FOLKLORE 


Lizards have been singularly free of the misconceptions that have popu- 
larly grown up about snakes. Perhaps the most common fallacious idea con- 
cerning them is that many are venomous. In many parts of the country vari- 
ous common or uncommon species are popularly considered as venomous and 
for that reason arc feared by the people of that area. Actually, as stated be- 
fore, the only venomous lizards in the world are the members of the genus 
Heloderma. of which only two species now exist. 

According to the belief of many individuals, glass-snake lizards are en- 
dowed with the ability of breaking the body as well as the tail into many 
pieces. One variant of the tale has the lizard cautiously returning to put the 
parts back together as good as new. Of course all lizards, the glass sna 'e in 
eluded, break only the tail; they rarely show an interest in the pieces (infie- 
quently a lizard will cal its own tail) and certainly never join the pieces 


A number of years ago rumors about the horned lizard, particularly the 
Texan horned lizard, were legion, centering mainly about newspaper stones 
of these animals having been found ensconced in blocks of cement scores o 
years ago. The stories arc, of course, without truth, for horned lizards like a 
other lizards need food, air, moisture, activity, and so on to maintain life ove 
a very long period; horned lizards, moreover, have a maximum life span ot 
some eight years. The stories probably stemmed from the discovery of 
lizard in a cracked or otherwise imperfect block of cement. 
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In the western part of the United States some lizards are said to “boom’ 
in a deep, penetrating tone, particularly at dawn and dusk. There is no truth 
in the statement. No lizard is known with a voice that can be heard more than 
about 50 feet. Geckos have the loudest voices of all lizards (see p. 64). Re- 
cently a popular writer attributed an extraordinarily powerful voice, equal to 
that of a small airplane engine, to a small African lizard. The attribution, 
like the American stories, was in error, even though the writer went to some 
length in attempting to prove his point. 

In spite of the absolute impossibility of truth in the “hoopsnake" story (see 
Schmidt, 1925 and 1929, lit. at., for several versions), belief in its veracity 
persists tenaciously in many parts of the country, and at various times several 
different kinds of animals erroneously have been presented as proof of the 
existence of the mythical creature. Generally some kind of snake is chosen 
as “proof,” but occasionally the legless lizard, Opliisaiirits. appears. Of many 
elaborate misconceptions, that embodied in a recent newspaper article is one 
of the most striking. A picture shows an ordinary Ophisaurus hardened into 
a ringlike form from preservation in a cylindrical container; one hemipenis 
appears to be extruded, while a loose bit of flesh back of the head resembled a 
short foreleg. The tail has been broken, and a regenerating tip has grown to 
the length of an inch or so; this portion of the tail clearly has no poisonous 
properties, regardless of its odd, abnormal form. The tail would have con- 
tinued to grow to its normal shape and length, under ordinary conditions, had 
the lizard lived. Yet this innocuous animal is construed, in the article men- 
tioned, as proof of the existence of hoopsnakes; it is said to have struck a 
heifer three times on the nose, killing it; its regenerated tail is called a hf»rn, 
and poison is said to be injected into a wound through a groove or opening 
in it! 

In British Columbia a certain tribe of Indians, the Kwakiutl, 

believed that a person could be bewitched by placing a portion of the victim’s 
clothing in the mouth of a lizard of which the head has been cut off, placing this 
in a snake’s head and putting the whole inside the mouth of a frog (Boaz, 1896). 
Some members of the Salish tribe believe that the tail which has been dropped by 
a pursued lizard can be used to make a powerful love potion; ‘medicine’ contain- 
ing dried lizard tails obtained in this way commands a high price among these 
people (Carl, Can.). 

In tropical America fallacious tales of lizards are more abundant and pic- 
turesque, including the belief that one kind of lizard runs out and bites your 
shadow, whereupon the shadow thrower dies; that the mere sight of another 
species will cause a traveler to lose his way in the deep forests; and that siill 
others emit a venomous vapor that kills all who breathe it. Fortunately these 
legends have not found their way into popular conception farther north. 
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ECONOMIC IMPORTANCE 

Since most lizards are insect predators, they are o£ considerable value in the 
control of pests in various parts of the country. Knowlton (1932, lit. cit.) has 
proved their importance as predators of the beet leafhopper in Utah, and in 
Florida they are known to be of importance in the control of celery pests. In 
subtropical regions house geckos are valued as a means of control of mos- 
quitos. 

As food for man lizards hold but little value. Although all presumably are 
edible, only the chuckwallas and ctenosaurs, in the United States, are ever 
eaten. The flesh of the latter I know from personal experience is tender and 
savory. 

Many other animals, however, prey freely upon lizards. Snakes and birds 
are of chief importance in this respect, and of not negligible importance are 
lizards themselves. 

As a carrier of immature ticks (larvae and nymphs) some lizards may be of 
considerable importance. On the West Coast Sceloporus occidentalis, Ger- 
rhonotus coeruleus, and G. multicarinatiis are important hosts. In British 
Columbia “the Alligator lizard of the coast ... is now recognized to be of 
considerable importance as a carrier of the Coast tick, which has recently 
attained prominence as a pest of man, pets and live stock. For that reason the 
abundance, distribution and life history of this reptile is of some interest to 
scientists who arc studying tick parasites in this Province” (Carl, Can.). 

Many parasites, internal and external, are harbored by lizards. Round- 
worms are the most common large internal parasite, and tapeworms arc 
rarely found. Protozoons occur, and they have been studied by Wood {Calij.) 
for certain California lizards. Externally the most common parasites are 
mites, which frequently occur on the skin under scales, or in scaleless pockets 
as in the axilla, behind the insertion of the hind leg, or on the side of the 
neck. It appears in some cases that the pockets have developed especially for 
the benefit of the mites; other functions arc difficult to imagine, yet as dif- 
ficult to perceive is any advantage to the lizard in concentrating the mites in 
one particular spot, especially where they cannot be removed by scratching. 


IN CAPTIVITY 

Few lizards are popularly kept in captivity. Exceptions are the anoles and 
horned lizards. Others can be kept without great difficulty if some attempt 
is made to simulate natural conditions and properly provide water and 
or less natural food. Directions for keeping anoles are given on page 98. 
Lizards do not make very satisfactory pets because they are not easi y 
trained and are relatively very short-lived. Dr. Bishop, however, kept an ano e 
as a house pet for nearly four years, at the end of which time the animal was 

killed accidentally. 
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The most satisfactory foods to raise for lizards in captivity are meal worms 
and cockroaches. According to Wildlife Research and Management Leaf- 
let BS'92, published in May, 1937. 

Directions in the bird books for raising mealworms arc quite misleading; in 
order to work intelligently we must learn the life story from egg to egg. The first 
fact to learn is that the insect is single-brooded, that is, it requires an entire season 
to complete its growth. The beetles may be found laying eggs from May until 
freezing weather in the fall. The early eggs will produce larvae that are full grown 
by September or October of the same season; larvae from the late eggs do not attain 
their growth until about midsummer of the next season. A female beetle lays from 
20 to 50 eggs. While practically any farinaceous material — cornmeal, ground feed, 
cracker crumbs, or bread crusts — is suitable for their propagation, feeding experi- 
ments have proved that wheat, in some form or other, is preferable and yields the 
best specimens. Fill a tight box or earthen jar half full of the food material, put in 
scraps of old leather, cover with woolen cloths, and fit with a lid of wire screen. 
Put in a few hundred larvae or beetles and leave undisturbed, except to insert a raw 
potato from time to time. If this is done about April, a good supply of larvae will 
be obtained for use the following fall, winter, or spring. 

Methods of raising cockroaches arc simple and may be carried on with little 
trouble. These well-known household pests are sevcral-broodcd and require a sea- 
son to attain maturity. They are usually found around water pipes or insanitary 
sinks and drains, and under floors that are damp a good part of the time. The eggs 
arc laid in a bean-shaped pod, which for some time during formation remains 
attached to the body of the female. When starting a colony, select females bearing 
egg cases. Place a number in a glass or earthen jar that has half an inch or so of 
moistened paper in the bottom and cover to prevent their escape. Put some bread 
soaked in sweetened water in the jar occasionally, as feeding experiments have 
shown that this is preferable and inexpensive. Animal or vegetable grease in nearly 
any form and fruit also arc eaten. Under favorable conditions there will be a good 
supply of young cockroaches within a month. 


COLLECTING 

Lizards may be collected by hand, noosed, trapped, or shot. Collecting by 
hand is successful only for those that may be closely approached; this is not 
true of most desert species. Some species are regularly found under rocks or 
in rock crevices, in trees and bushes, or in and under logs. These can, with 
patience and quick movement, be caught by hand. Occasionally fast-moving 
species, like Holbrool^ia texana and some cnemidophori, are found on cloudy 
days under movable objects where they can be caught by hand if the hand 
moves quickly and does not hesitate. Otherwise such species can be caught by 
hand only by running them down, a procedure not suitable for the usual 
collector. Sometimes they can be chased into mammal holes from which they 
In many areas of the country pack rat nests are good places to 
look for various lizards, although the amount of work necessary to dig them 
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out thoroughly is considerable. Some collectors, working in pairs in areas 
where lizards can be expected under many stones and where the ground is 
fairly level, obtain good results by having one turn the stone and the other 
quickly grab or cover the exposed surface of the ground with an insect net. Ir- 
regular surfaces prevent this method from being widely useful. When the 
hands must be used, frequently it is necessary to start grabbing as the stone 
is being lifted; gloves are a valuable adjunct in such collecting. 

Lizards that cannot be approached closely enough to be grabbed by hand 
can sometimes be caught with the aid of a thread two or three feet long, with 
a noose at the end, dangling from a three- or four-foot stick. So approached, 
the lizard focuses its attention on the human intruder and seldom suspects 
the noose, which it often tosses aside with a quick motion of the head, as if in 
mere annoyance. They also can be stunned by a blow with a slender twig. 
Slingshots are effective in trained hands and can be used with small stones 
or even packets of fine lead shot. Lizards that can be approached sufficiently 
closely can sometimes be stunned momentarily if hit with a handful of dirt; 
this is sometimes effective in the collecting of geckos. 

Night hunting is not very effective since most lizards arc diurnal. How- 
ever, geckos are nocturnal and sometimes best hunted at night; not infre- 
quently one can catch a few diurnal lizards at night as they sleep or as they 
are rousted from their hiding places. Ground geckos can be found by walking 
about, with gasoline lanterns held in front of the body, in areas where they 
are known to occur such as near the bases of hills and along the banks of 

arroyos. 

Trapping is a method of capture not frequently used but effective under 
some circumstances. Rodgers {lit. cit.) describes a trap suitable for terrestrial 
species, where they arc abundant. Vogt {lit. cit.) suggests another style, to 
which lizards are attracted by shade. Babcock {lit. cit.) describes still another, 
effective in the capture of at least the Bermudian skink {Eumeccs longi- 

rostris) : 


A large glass jar is sunk to its brim in the ground near rocky areas frequented 
by this shy and quick-motioned reptile. The inner surface of the jar is smeared with 
butter and the collector then withdraws. Within an hour a goodly supply of speci- 
mens are found in the jar, having fallen in while reaching down to get the butter 
and being unable to escape from their slippery prison. 


Shooting with .22-calibcr dust-shot shells is a common practice for lizards 
that cannot be approached closely. These are effective only in guns with worn 
riflings or, preferably, with smooth bores. Larger species, like D.psosaurus or 
Saurowalus. can be killed only at close range with these shdls, so that a larger 
caliber may be desirable, as for instance q-mm. shells. Ctenosaurs can be 
killed with still larger shells, as .410 shotgun shells, or .22-cahbcr bullets. 
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PRESERVING 

Lizards can be killed in various ways. Drowning in water is satisfactory if 
sufficient time is available. Hot water will kill in a few moments. A very prac- 
tical method is drowning in alcohol. Ether or chloroform can be used, but 
they are not easy to keep in the field. When none of these means are practical, 
lizards can be killed by striking the heads on rocks or other solid objects. Of 
course the skull of animals killed in such fashion is not satisfactory for osteo- 
logical study. A sharp, slender probe inserted in the mouth and forced 
through the roof of the oral cavity into the brain will accomplish the same 
thing, but it is less humane. 

Once killed, the specimen should be numbered with a tag, and the locality 
and date of collection, the collector’s name, and other notes should be entered 
opposite that number in a catalog, or else a tag bearing all such data can be 
tied to each specimen. Ordinary paper will not suffice for this, since it be- 
comes soft and may disintegrate. Waterproof paper such as that sold by the 
Dennison Manufacturing Company of Chicago is very satisfactory. If avail- 
able, thin strips of tin may be used and the data scratched deeply into them 
with a nail point or other hard, pointed object. A longitudinal slit should be 
made along the ventral surface of the belly, and other short slits on the ventral 
surface of the tail. Slits in the legs are desirable also in large species. All slits, 
particularly that in the belly, should be deep and open. Large lizards, such as 
chuckwallas or ctenosaurs, should have the abdominal organs removed, else 
the preserving fluid will not penetrate properly throughout the tissues. The 
lizards can then be placed in shallow pans of lo per cent formalin (4 per cent 
formaldehyde). They should be completely covered with the fluid and so 
arranged that the body parts arc in a more or less normal position. The speci- 
mens should be left in this solution until thoroughly hardened, and then 
transferred directly to 75 per cent alcohol, in which they should be kept per- 
manently. When transferring the specimens from formalin to alcohol and 
when removing them from alcohol for study, never place them in water, for 
this immediately diffuses under the scales, loosening them so that they pop off 
like chaff from wheat. This is undesirable as most of the color and pattern arc 
lost when the scales are removed, unless the specimen had been about ready 
to shed anyway when killed. No specimens should ever be left in formalin 
longer than necessary, for after a short time this fluid discolors them. In fact 
certain lizards, particularly skinks, arc best preserved directly in full strength 
alcohol. Specimens so preserved, however, must be watched carefully to\e 
sure that they are hardening properly and that the alcohol does not become 
t(» dilute through diffusion into it of the body fluids. Thus when using alco- 
own specimens directly, give each specimen about ten times its 

initial h!r "7" for rhe 

nitial hardening, pd.ng of specimens on top of each other should be avoided* 
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this is very important if alcohol is used. When the specimens are stored in 
75 per cent alcohol later, they should be sufficiently hardened to permit the 
placing of many of them in the same container. They should always be cov- 
ered with fluid. 

Further information on the collection and preservation of reptiles may be 
found in articles by Slevin, Klauber (1935), and Gloyd (all lit. cit.). 

AMERICAN SAUROLOGISTS 

In the old days, even as at the present time, no specialists in lizard study 
existed. The founders of herpetology in this country were equally important 
as students of snakes and amphibians. The reader is referred to Schmidt and 
Davis’ Field Bool(^ of Snakes ® for a brief account of these early herpetologists 
and the development of herpetology in this country. 

Of more modern herpetologists John Van Denburgh probably wielded a 
greater influence than any other student of lizards in North America, since 
he was concerned mainly with the West, where most of our lizards occur. His 
work through a quarter of a century embraced three quarters of the species 
of lizards known today in the United States. A series of scholarly mono- 
graphs culminated in 1922 with his most important work. The Reptiles of 
Western North America, which ranks as one of the greatest classics of all time 
in North American herpetological literature. Its remarkable usefulness will 
undoubtedly be maintained for many years to come. 

One cannot, however, mention Van Denburgh without referring also to his 
student, Joseph R. Slevin, who holds the position at the California Academy 
of Sciences that was left vacant by the death of Van Denburgh. An inde- 
fatigable collector, Slevin is almost exclusively responsible for the large and 
superbly preserved herpetological collections of the California Academy. 
Probably no other collector has contributed equally valuable material, at least 
from North America, and it is a recognized fact that Van Denburgh’s re- 
searches profited greatly from Slevin’s efficiency in the field. 

To the late Raymond L. Ditmars of the New York Zoological Society 
herpetologists owe a great debt of gratitude for his influence in popularizing 
the study of reptiles and gaining for it the interest, or at least the attention 
and support, of untold thousands of readers and listeners who may have read 
some of his many popular articles and books (among them are The Reptile 
Book of 1907 and The Reptiles of North America of 1936) or have heard his 
spellbinding lectures. 

The name of Miss Mary C. Dickerson is an important one in North Ameri- 
can saurology. In the early part of the twentieth century she was curator of 
herpetology at the American Museum of Natural History, and late in her stay 
there she described a very considerable number of lizards from Baja Cali- 
fornia, fifteen of which are currently recognized. More important by far than 

« New York, Putnam’s, 1941, PP- ‘-xiv, i- 322 » ph- *" 34 . fronds., figs. 1-103. 




PI. 2. Some authorities influential in the development ot American saurolojjv. 
Top row: Mar\ C. Dickerson. 1^6^1923: )ohn \'an Denhurgh (about 1921), 
1872-1924. Middle rou: Charles \V. Ciilmorc (a!>out 1933), 1874-1945; Ray- 
mond L. Ditmars, 187(^1942. Bottom row: Laurence M. Klauber. iS83-- 
Joseph R. Slevin (about 1921). 1SS1-. 
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this series of new species introduced by her, however, was her influence upon 
a number of young students who subsequently became great in herpetology; 
among the more outstanding are Noble, Schmidt, Camp, and Dunn, all of 
whom early in life were encouraged in their herpetological endeavors by her 
guidance and generosity. The first three have been particularly important in 
the study of North American lizards. 

As an experimental biologist, concerned with the field of herpetology, the 
late G. Kingsley Noble of the American Museum of Natural History con- 
tributed a remarkable amount of fundamental work on the life history and 
“naturalist’s physiology” of lizards; his many novel studies have been, and 
it is hoped will continue to be, a very important stimulus for further under- 
takings of a similar nature. 

Charles Lewis Camp, now of the University of California, will long be re- 
membered for his erudite and invaluable Classification of the Lizards, a work 
of unparalleled vision and scope in lizard anatomy and taxonomy. This 
work was produced under William K. Gregory’s tutelage at Columbia Uni- 
versity. In California Camp has dealt also with the taxonomy of several west- 
ern species of lizards. 

Without peer in the study of saurian paleontology and osteology is the late 
Charles W. Gilmore of the United States National Museum, whose monu- 
mental Fossil Lizards of North America, a model of thoroughness, has been 
followed by numerous supplementary studies on the same topic. 

Perhaps no student of recent American lizards has contributed more taxo- 
nomically than Karl P. Schmidt of the Chicago Natural History Museum, 
whose summaries of many lizard genera in his herpetology of Baja California, 
and separate studies of Holbrool^ia, the utas, and various other southwestern 
genera have been and still are indispensable. 

In addition to brief studies on both recent and fossil lizards, Edward H. 
Taylor of the University of Kansas has contributed a taxonomic study of 
Eumeces which is undoubtedly the peer of all generic monographs of lizards 
in North America. The work is the product of a phenomenal sense of taxo- 
nomic discernment which is probably unparalleled among American herpe- 


Another western herpetologist. L. M. Klauber of the San Diego Mogical 
Society, of greater fame as an ophiologist, has observed and recorded many 
interesting and valuable facts concerning especially the natural history, but 

also the taxonomy, of western lizards. . i 

Outstandingly a student of lizards, of America and elsewhere, is Charles 

E. Burt of Quivira Specialties Company, Topeka, Kansas, whose many sum- 
maries include an important and recent key to United States lizards and a 
monograph on the extremely difficult genus Cnemidophorm 

Excellent, ideally detailed, and meticulously executed studies of smaller, 
intrageneric groups-i.e., of Gerrhonotus, Cnemidophorus. Sceloporus. and 




PI. 3. Some authorities influential in the development ot American saurolocy 
Top roiu: Edward H. Taylor (19^4), 1K89-; Karl P. Schmidt. 1890-. MiM 
row: Charles L. Camp (1935), 1893-; Charles F. Burt. 1904-. BoUom row: 
Henry S. Fitch, 19^9-; Joseph A. Tihcn, 191^^-. 
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Eumeces — which are unexcelled in the application of field observations and 
geographic implications to taxonomic problems, have appeared or are in 
preparation by Henry S. Fitch, and his colleague Thomas Rodgers, of the 
University of California. 

The summary of the genus Gerrhonotus which has been prepared by Joseph 
Tihen of the University of Rochester and which is still in manuscript is one 
of the most carefully considered systematic studies of a large lizard group of 
this continent. 

The difficult “supergenus” Uta {sensti lato) has been broken down into 
more nearly natural groups by Myron B. Mittlcman, who summarized one 
group {XJrosatirus). Other, perhaps lesser but nonetheless important, works 
of other students have contributed notably to our present knowledge of 
American lizards. Many of the more important will be found listed in the 
bibliography. 

PROBLEMS 

No field in United States herpetology is more in need of investigation and 
offers more attractive problems than that of the lizards. The general pattern 
of study to be recommended for students with a beginning interest in lizal-ds 
does not differ from that so admirably presented for the study of snakes in 
Schmidt and Davis’ Vield Boo{ of St 7 a{es (pp. 68-77). The specific problems 
posed by lizards are many. It may truthfully be said that in general the lizards 
of this country are less well known than the snakes or, in fact, any other group 
of reptiles and amphibians. Although most of the distinct species are probably 
known, the geographic races are not well defined. Many widespread species 
contain races not yet recognized, and some acknowledged races are scarcely 
recognizable even by specialists. This rather poorly advanced stale is largely 
due to the multiplicity of characters and their bewildering variability in 
lizards in general. As a rule forms with the most complex scutellation are the 
least well known. Until recently investigators have generally taken almost 
limitless variation for granted, and have resorted to general terms to define 
their groups. Recent work by Rodgers, Fitch, Oliver, Taylor, Klauber, and 
others shows that even in the most variable genera characters exist, if sought 
for, that can be used in a concrete fashion to define races and species. In spite 
of the inroads effected by these specialists upon the systematic problems of- 
fered by lizards of this country, many very attractive questions remain to be 
settled. Chief among them is the Phrynosoma douglassii complex. Many ques- 
tions are posed by Cnemidophorus and the several genera of utas. Other prob- 
lems concern mainly single species; many could be listed. 

The habits and life histories of but few species are known. As usual, and as 
they should, such studies lag far behind systematic studies. Imagine what a 
loss had someone in Alabama, for instance, ten years ago studied in great 
detail the life history of the five-lined skink in that region, not realizing that 
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three instead oE one species were involved! As it is, many isolated natural 
history notes of the past on Eumeces jasciatus are lost for lack of certainty to 
which species they apply. Such a case probably will not be repeated in the 
history of United States saurology, but it well illustrates the point that fairly 
complete systematic knowledge should precede life history studies. Students 
of life histories should watch for systematic implications in their studies; they 
teem in the natural history of any species, yet are seldom appreciated. 

For many species, the best-known feature of their natural history is their 
food habits. This phase has been subjected to greater study for Utah species 
than for others, thanks perhaps originally to the investigations of Herbert J. 
Pack, whose studies have been carried on chiefly by Dr. George F. Knowlton. 


I. 



PART n 


ACCOUNTS OF SPECIES 

KEY TO FAMILIES 


I. Neither forelegs nor hind legs evident externally 2 

Either forelegs or hind legs evident, or both 4 



Fia 2. Ophisaurus ventrahs, side of head and fore part of body. 


2. Ear opening present; a very well-defined fold along each side 

(Fig. 2) Anguidae (p. 437) 

No car opening; no lateral fold 3 



u/b^evhr 

^<rtoh 

fro/tfonat^f 

hoiQl 

Umporoh (primofy) 
hnipotcU 



Fic. 3. Rhineura ftondana. side view of head and of section of body. From Cope. 


a Eye opening absent and eye not discernible; body encircled by numer- 
ous earthwormlike rings (Fig. 3) Amphisbaenidae (p. 430 

Eye opening present (Fig. 5); body covered by smooth, cycloid scales 

(Fig. 4) not arranged in annuli as described ... Anniellidae (p. 470; 

4. Only forelegs present, diminutive (Fig. 6 ) .... Amphisbaenidae (p. 43 0 

All four legs present, although perhaps very small 5 

5. No eyelids; eye permanently open (Fig. 7) 0 

Eyelids present, movable 7 


KEY TO FAMILIES 


6 l 



r0%tro/ 
rntniol 
hf mfirQlQbfol 
ftoto! 
prffrofifot 
mfro/obioh 
ch'nshtt/ds 
pr%^Cij/crs 


front ot 



tuptrci/iarioi 
sub/obioh 

typraocu/ort 
potioculart 
fronioporioM 
prtmory ttmpora/ 
iocondory hmpcroh 
poriofai 
syprotobiots 
occipito! 


Fic. 4. Section of body in side view, in AnnicUa ptdehra. From Burt, after 
Cope. 

Fic. 5. Anmclla pttUhra, side of head. From Cope. 


6. Head covered with very large, flat plates (Fig. 8); ventral plates 

quadrangular (Fig. 9) Xantusiidae (p. 321) 

Head covered with granular scales (Fig. 10); ventral plates rounded 
(much as in Fig. 12) Gekkonidae (p. 64) 



Fic. 6. Bipcs canalictdaUis, top of head and shoulder region. From Bocourt 
Fic. 7. Xantusia riversiana, side of head. From Cope. 


7 * A granular fold along sides of body; dorsal and ventral scales large, 

overlapping (Fig. ii) Ancuidae (p. 4,7) 

No granular fold along sides of body, bordered above and below by 
large dorsal and ventral scales g 

8. All scales on body perfectly smooth, flat, rounded, overlapping, more 

or less equal m size (Fig. 12) Scincidae (p. 3,4) 

Not as described; dorsal scales much smaller than ventral scales, or 
granular, keeled, or pointed * 
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Fic. 8. Xantusia riversiana, lop of head. From Cope. 

Fic. 9. Xantusia vigilis, strip of scales around middle of body, broken at mid- 
dorsal line. From Burt. 

Fic. 10. Sphaerodactylus notatus, lop of head. From Cope. 

Fig. II. Gerrhonotus Uocephaliis infernalis. section of body in side view. From 
Cope. 


9. Belly scales very large, quadrangular, in only 6 or 8 longitudinal 
series (Fig. 13) to 

Belly scales smaller, in several rows or not obviously in longitudinal 
series ** 



Fig. 12. Eumeecs tetragrammus. strip of scales around middle of body, broken 

at middorsal line. From Burt. ,11 

Fio. 13. Cnenudophortts scxlintalus. strip of scales around middle of body, 

broken at middorsal line. From Burt. j i 

Fig. 14. Cnemidophorus U tesselaUis. ventral view of right hind leg and anal 

region. From Cope. 


KEY TO FAMILIES 



Belly scales in 6 longitudinal scries; a single large prcanal scute 

Lacertidae (p. 398) 

Belly scales in 8 longitudinal series; several enlarged preanal scutes 

(Fig. 14) Tejidae (p. 402) 



Fic. 15. Hcloderma suspectum, ventral view of right hind foot. From Cope. 

Fic. 16. Heloderma siispecUim. patch ol dorsal scales. From Hurt. 

Fio. 17. Coleonyx brevis, ventral view of right hind foot. From Cope. 

Digits on hind leg of nearly equal length (Fig. 15); belly scales 
quadrangular; dorsal surface covered with large, bcadlike granules, 

all separated from each other (Fig. 16) Helodermidae (p. 471) 

Digits on hind leg varying greatly in length, fourth toe nearly or fully 
twice as long as fifth (Fig. 17); belly scales pointed or rounded, but 
not quadrangular; dorsal surface not as described 12 



Fia 18. Coleonyx brevis, top of head. From Burt. 

Fic. 19. Coleonyx brevis, side view of fourth toe. From Burt. 

Fic. ao. Phrynosoma coronatum frontale, top of head. From Burt. 

Fig. 21. Sceloportis tvoodi, ventral view of fourth toe. From Burt. 

. Head and most of body, except belly, covered with very minute gran- 
ules (Fig. 18); no parietal “eye”; no keels along ventral surfaces of 

digits (Fig. 19) Gekkonidae (p. 64) 

Head covered with larger plates; a parietal “eye” usually visible (Fig. 

20) ; 3 to 5 keels along ventral surfaces of digits ( Fig. 21 ) Icuanidae ( p. 87) 



The Geckos 

Family GEKKONIDAE 


This is one of the most distinct of the 
groups of lizards. Practically all its members are nocturnal in habit, have 
vertical pupils, and lack eyelids. Large eyes and expanded tips on the digits 
are very characteristic of the group. The tail is very delicate, easily broken, 
and readily regenerated. Almost all species are capable of climbing with rela- 
tively great freedom on vertical walls and even on rough ceilings by virtue 
of the adhesive pads on the feet. They crawl about almost with the freedom 
of flies. In the tropics geckos are among the most common of lizards, espe- 
cially in coastal or lowland towns where they are frequently found about 
houses. Away from the tropics, however, these interesting lizards are of less 
common occurrence; they enter the United States only in the extreme South. 
Most if not all species are capable of uttering a single, squeaky note; they are 
frequently heard chirping at night in the tropics. The only United States 
species which may do so frequently is, I believe, the warty gecko. I have not 
heard it, nor seen records that it squeaks, but its very close relative, the 
Philippine house gecko {Hemidactylus jrenatus) chirps very freely. It has 
been suggested on the basis of some few observations that the chirps arc 
mating calls. 

A peculiar structure occurring only in geckos, but not in all species, is a 
very small sac under the skin on either side of the base of the tail on the ventral 
surface. The sacs are shallow and do not appear modified on the interior. 
They open to the exterior in a pair of semicircular slits just behind the anal 
opening. Their function is no doubt correlated with the presence of i or 2 
small cloacal bones, imbedded in tissues near each sac. Presumably the entire 
structure serves as an organ of stimulus during the mating activities. 

Three subfamilies arc known. One, Uroplatinae, is restricted to Madagascar. 

All species are egg-laying. 

Members of this family in the United States can be recognized by the 
large, lidless eyes or, if the eyes have lids, by the very small, fiat, smooth 
scales on the body and head, the vertical pupil, and the translucent, almost 
transparent skin. The following key will separate United States genera of 
the family. 


KEY TO GENERA OF GEKKONIDAE 

I. Eyelids present; digits not expanded (Fig. 19) Coleonyx (p. 78) 

Eyelids absent; digits expanded or not 2 
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a. Digits not expanded (Fig. aa) Gonatodcs (p. 65) 

Digits expanded, at least at lips (Figs. 23-25) 3 

3. A single round pad at tips of iocs (Fig* 23); size rather small; head 

pointed; scales uniform on back Sphaerodactylus (p. 72) 

Not so 4 



Fig. 22. Gonatodes fiiscus, veniro-laicral view of fourth toe. From Bo- 
court. 

Fic. 23. Sphaerodactylus anereus, ventral view of fourth toe. From Burt. 
Fig. 24. Phyllodactylus tuhercuhstts. ventral view of fourth toe. From 
Burt. 

Fig. 25. Hemidactylus t. turacus, ventral view of fourth toe. From BurL 


4. A double pad at lips of toes, the claw between the two pads (Fig. 

24) Phyllodactylus (p. 68) 

Most of the lamellae under digits expanded, except for the last, claw- 
like joint which projects from near the end of the digit (Fig. 

25) Hemidactylus (p. 70) 


The True Gecko Section: Subfamily GEKKONINAE 

The true geckos comprise the bulk of the family; in fact only seven genera 
of the family are excluded from this subfamily. The amount of variation in 
external appearance in the very numerous genera and species of the sub- 
family is very great. The subfamily is based upon internal characters, which 
show a lack of the specialization apparent in the other two subfamilies. 


The Padless Geckos 
Genus GONATODES Fitzinger 

Numerous species of this genus are known to science. Only one has been 
found within the borders of the United States, in the Florida keys. Most dis- 
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tinctive of the characters of the genus are the lack of dilation of the digits 
(see Fig. 22), the presence of rudirncnl?ry eyelids at the edges of the orbit, 
and the absence of preanal or femoral pores; Thus the genus probably is one 
of the more primitive of the family. All the species are rather small. Some 
are said to be more completely diurnal than any other gecko. The pupil is 
usually recorded as round; but Grant {Fla.) states that it is found in this 
condition only when the specimen is killed at night or in darkness, whereas 
if it is killed during the day in light the pupil is vertical. 

Yellow-headed Gecko Gonatodes fuscus (Hallowell) 

(Fig. 22, p. 65; PI. 4) 

Range. Jamaica, Cuba, and Nicaragua south to Colombia; Key West. An 
introduced species in Florida and probably in Cuba and Jamaica. Type 
locality— Nicaragua. (Map 38, p. 511.) 

Size. The maximum snout-vent measurement is about 38 mm. (iVf in.). 
The tail is only a little greater in length than the head-body measurement 
if the complete, original one is present. Newly-hatched young measure about 
15 mm. in.) snout to vent. The head and body arc slightly depressed 
and the limbs well developed; the hind legs are noticeably stouter than the 
forelegs. 

Color. Very variable. The head and neck are yellowish or orange in males. 
The dorsal ground color usually is gray-brown. It may be perfectly uniform 
over the entire animal dorsally; it may be varied with darker and lighter 
spots more or less regularly arranged; or it may be supplanted by a very dark 
coloration posterior to the shoulders. The markings, when evident, may in- 
clude a white vertical line in front of the forelegs, bordered on either side by 
black; in the black areas small white spots may be present. These markings 
may accompany other conspicuous dorsal marks or they may not. On each 
side of the body, posterior to the shoulders, is a series of 4 to 6 black or dark 
brown, rounded spots each frequently bordered posteriorly by a narrow white 
line; these markings may be extended medially, giving rise to a faint cross- 
banded effect. The spots may be present on the basal portion of the tail, 
but otherwise the tail is a uniform gray-brown. The limbs may be unicolor 
or with numerous small, rounded, light spots. The belly is usually 

In certain very dark specimens the dorsal surfaces posterior to the shoulders, 
the belly, the lower surfaces of the hind legs, and the subcaudal surfaces be- 
come suffused with black; only the head remains relatively light. The sides of 
the gular region may also be overspread with black; in such specimens a nar- 
row, median, white line is usually present and frequently a few narrow, 
diagonal lines on either side. 

The tip of the tail, unless regenerated, is almost white, contrasting con- 
spicuously with the color of the rest of the tail. 
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PI. 4. Gonatodes juscus. Key West, Florida. A, D. female; B. C, E, male. Courtesy of 
Arthur Smiili and Robert McCauley. 


Scaiatton. The head, body, and limbs are covered above with small, convex 
tubercles that may project outward from the body a distance equal to their 
length. Eye very large, separated from the labial border by M* to % of its 
diameter; sometimes a small black spine in skin bordering the eye above. 
Rostral large, grooved above; supralabials decreasing in size posteriorly. 6 to 
below middle of eye; a large mental; car opening small. Belly scales and scales 
on tail flat, overlapping, larger than dorsal scales. Dorsal scales on tail rather 
irregular, especially toward lip; a row of median subcaudals enlarged La- 
mellae on base of digits slightly enlarged (Fig. 22). No femoral or^preanal 
pores. ^ 

Recognition Characters. The yellow head and neck, the small size, the 

large eyes lacking lids, and the absence of expanded pads on the digits idemifv 
this species. " ^ 
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Habitat. Found about dwellings or other buildings, inside or out. 

Habits. Grant says that in Jamaica “they are easily taken by hand, but the 
old males are somewhat shy. The eggs are large in comparison with the ani- 
mal, measuring 8 x 6.5 mm. They are white, brittle and at no time adhesive, 
although probably soft-shelled when laid. Ten eggs were found in one crevice 
in a house where most of the specimens were taken.” They are said to be 
diurnal. 

Problems. The taxonomy of this species and its close relatives needs some 
investigation. According to Grant there are some curious discrepancies in 
color descriptions that need explanation. The details of the life history remain 
to be investigated. 

References. Grant, 1940, pp. 65-67, description and habits {Fla.). 


The Artiodactyl Geckos 
Genus PHYLLODACTYLUS Gray 


This is a large genus of numerous species. The species are of rather large 
size, and the single one that occurs in the United States is the largest gecko 
of the country. The chief characteristic of the genus is the pair of pads at 
the tip of each digit, between which the claw is placed (Fig. 24); the paired 
pads are somewhat reminiscent of the divided hoof of pigs and their relatives 
(Artiodactyla). Details of the scutellation of a typical species arc shown in 
Fig. 26. 


rosfral 

supranotal 





posfnatol 




ivpfotobial 

Mrotobiol 


Fic. 26. Typical scutellation in Phyllodactylus, Irom P. tti- 
beratlosus. U Paz, Baja California. A, top of head; B, under- 
side of head; C, underside of right hind fool; D, patch of 
dorsal scales; E, side of head. From Cope. 
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Tubercular Gecko Phyllodactyltis tuberculosus Wiegmann 


(Fig. 24, p. 65; Fig. 26. p. 68; PI. 5) 

Range. Baja California norlhward to 
extreme southern central California (San 
Diego and Imperial counties). Type local- 
ity — California. (Map 3S, p. 511.) 

Size. Moderate, reaching a snout-vent 
length of 65 mm. (2'j in.). The tail is so 
very fragile that specimens with complete, 
original tails are uncommon. It is very 
quickly regenerated when broken, and the 
regenerated part looks very much like the 
original; it usually is more swollen and 
not so conspicuously pigmented, and the 
scales are of uniform size except below, 
where they are very broad. The original, 
complete tail is usually a little longer than 
the body, but regenerated tails are usually 
shorter. 

Color. Pale gray to yellowish white 
above, in life appearing somewhat translu- 
cent. Dark gray or slate markings on the 
back tend to form 7 or 8 crossbands on the 
back; these bands are very irregular, not 
sharply defined, and usually broken me- 
dially. The limbs and head have irregular 
markings of similar color above. The su- 
pralabials are pigmented. A dark line ex- 
tends from the loreal region through the 
eye to a point above the ear; it is bordered 
above and below by a broad light line. The 
ventral surfaces may be uniformly white 
or stippled with brown. 

Scalation. Much as shown in Fig. 26. 
The dorsal scales very small, somewhat 
tubercular, becoming a little larger later- 
ally and merging with the larger, flat, ven- 
tral scales. Numerous scattered, enlarged, 
protruding, keeled scales on the back, ar- 
ranged in about 7 rows on each side. The 
scales on the head nearly uniform, small, 
a little larger on the snout; a series of large 
labials, decreasing in size posteriorly and 



PI. 5. Phyllodactyhis luhcrcutosus. 
.Mountain Spring, Imperial County, 
California. Courtesy of R. Slevin 
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disappearing below or immediately behind the eye; mental large, bordered 
posteriorly by 2 scales in contact with each other medially; no eyelids; pupil 
vertical; ear opening distinct. Each digit terminating with an enlarged, flat- 
tened, double pad, between the two parts of which may be seen the claw 
(Fig. 24). No femoral or preanal pores. Tail with a few rows of enlarged 
scales above, but these smaller than those on body. 

Recognition Characters. No other lizard of the United States has 2 en- 
larged, conspicuous, more or less quadrangular, flat pads at the tips of the 
toes. 

Habitat. These lizards are typically found about boulders, usually on hill- 
sides, in semiarid or arid regions. They inhabit boulders with cracks in which 
they can hide during the day. 

Habits. Creatures of the night, these curious lizards are rarely seen during 
the day— and even then only toward dusk. They emerge at dark from the 
cracks in which they hide during the day and move about on the rocks search- 
ing for small, night-crawling insects. How far they travel at night, whether 
they return to the same cover each day, and how they find their prey are not 
known. In the tropics I have frequently seen their close relatives clinging 
quietly to one spot on a rock for considerable periods of time. When they 
move they can do so with great speed, disappearing under cover or around 
a corner like a flash. In the tropics they arc common in houses in small rural 
towns, where they do much good by eating flying insects that abound at 
night. Frequently they gather about electric lamps, attracted by the insects. 
Curiously enough, the artificial light does not greatly hinder their movements, 
although they strictly avoid natural daylight. 

Problems. The exact scientific name for this species is in doubt. Here the 
name tuberciilosus is arbitrarily restricted to the Californian species pending 
a definite allocation of the name. The life history has not been studied in 
any respect. 

References. Van Denburgh, 1922, pp. 51-54 (gen. lit.). 


The Leaf-toed Geckos 
Genus HEMIDACTYLUS Oken 

This genus is much like the last, but the whole basal portion of the digits 
is strongly dilated and the lamellae are in 2 diagonal rows; most peculiar of 
all is the terminal portion of the digits, which is clawlike, not flared and 
round, and projects from within the free distal edge of the toe pad (Fig. 25). 
There are many species, all provided with preanal or femoral pores in males. 
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Warty Gecko Hemidactylus turcicus turcicus (Linnaeus) 

(Fig. 25, p. 65^ PI. 6) 

Range. “Sind and Persia west to the borders of the Red Sea; Socotra Island 
and Italian Somaliland (where it meets with H. t. macropholis) north to 
Egypt and west round Mediterranean Basin to Morocco and the Canary Is- 
lands; Cuba; Florida; Yucatan [north to Tamaulipas]. A distribution largely 
attributable to human agency” (Loveridge). In Florida it is known only 
from Key West and near Miami. Type locality— Oriente. (Map i, p. 485.) 

Size. Full-grown specimens measure about 60 mm. (2*^8 in.) snout to vent. 
The tail is a little shorter than the body. The limbs are well developed. The 
head and body are somewhat flattened. 

Color. The ground color varies from nearly white to a light, stippled, 
brownish gray. Irregular, small dark spots are present on the head, back, and 
sides of body and tail. On the body they may be elongated transversely; they 



PI. 6. Hemidactylus turciats turcicus. Key West, Florida. Courtesy ot Arthur Smith and 
Robert McCauley. 


are usually extended to near the median dorsal line but seldom cross it. The 
limbs have vague dark markings that lend to form crossbands. The ventral 
surfaces are while or cream, with a fine, scattered stippling of brown. 

Scalation. Dorsal surfaces covered with very tiny granules, but on back 
there are a number (7 or 8) of irregular rows of conspicuously enlarged, 
keeled tubercles. A number of similar tubercles are on the dorsal surface of 
the hind legs, with 2 rows on each side of the tail. The top of the head is cov- 
«ed with tiny granules. The rostral, mental, and labials are well developed 
A he eye is large, narrowly separated from lip. The pupil is vertical. The ear 
opening is rather small. The belly scales are flat, smooth, intermediate in size 
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between the enlarged tubercles and the small granules of the back. Males 
with 2 to 10 prcanal pores. The digits, except for the last phalanx of each, are 
expanded, with 2 rows of flattened lamellae below; the last phalanx arises 
well within the margin of the expanded portion and terminates with a promi- 
nent claw (Fig. 24). 

Recognition Characters. The only lizard in southeastern United Stales with 
prominent eyes lacking lids, and with digits expanded throughout most of 
their length for climbing on smooth surfaces, is this curious nocturnal species. 

Habitat. These lizards are almost completely confined to human habita- 
tions in the Western Hemisphere. 

Habits. The warty gecko, like practically all other geckos, emerges only 
at night, when it wanders about on walls and slanting ceilings. The food con- 
sists of small insects. In captivity these lizards eat ants and termites, existing 
for long periods on this diet. In tropical America, where they are common in 
and near port towns, they are usually dreaded as poisonous creatures. Actually 
they are quite harmless and delicate. Carr reports finding two eggs in dry dust 
under a board in an abandoned stable on June 16. 

Problems. The taxonomy of this species has been rather well studied, but 
the life history remains a mystery. 

References. Boulcnger, 1885, p. 126, description (gen. lit.)] Carr, 1940, p. 70, 
brief notes {Fla.)] Loveridge, 1941, pp. 245-247, brief taxonomic notes {Fla.). 


The Least Geckos 
Genus SPHAERODACTYLUS Waglcr 

This is a genus of numerous species; all, however, are very diminutive, with 
pointed heads. They tend to frequent human habitations. The markings and 
scutellalion are very diverse. Details of the scutellation of a typical species 
are shown in Fig. 27. The chief morphological character is the single, tiny, 
round pad at the tip of each digit, with a tiny claw at one side or the other. 
There are no femoral or preanal pores. All members lay eggs, which are curi- 
ously hard-shelled, like birds’ eggs. Some emerge during the day as well as 
at night. 


KEY TO SPECIES OF SPHAERODACTYLUS 

1. Dorsal scales rather large, strongly keeled, overlapping, about 10 or 12 
equalling distance from snout to car, larger than ventral scales 

(Fig. 28) (P- 75). 

Dorsal scales small, granular, smaller than ventral scales (Fig. 

cinereus (p. 73) 
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Fic. 27. Typical scutellation in Sphaerodaciylus, from 5. cincreus. 
Island of Pines (A, 6, D) and Cabo San Antonio, Cuba (C). A, side 
of head; B, top of head; C, patch of dorsal scales; D, underside of 
head. Prom Barbour. 



Fig. 28. Sphaerodacty- 
lus notalus, patch of dor. 
sal scales. From Barbour. 


Ashy Gecko Sphaerodaciylus cinereus Wagler 
(f'g- 23. P- 65: Fig. 27; PL 7) 

Range. Haiti, Cuba, Isla dc Pinos; Key West and Key Largo, Florida. 
Probably introduced into Florida. Type locality— Haiti. (Map 9, p. 491.) 

Size. A large adult measures 35 mm. (1% in.) snout to vent, and the tail 

41 mm. (i|4 in.). The limbs arc well developed but not large. The snout is 
elongate and rather flattened. 

Color. This is a rather prettily marked species. The dorsal color is reddish 
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brown to gray-brown; numerous tiny, light yellow spots are scattered over 
the entire surface of the back and on the limbs. Anterior to the shoulders the 
spots tend to fuse into short, longitudinal streaks, and on the head may form 
well-defined, parallel lines. The tail becomes light toward the tip and may 
have scattered light spots or a somewhat lined pattern. The ventral surfaces 



PI. 7. Sphaerodaciylus dtiereus. Key West, Florida. Courtesy of Arthur Smith and 
Robert McCauley. 


arc finely stippled with brown, but appear a nearly uniform cream to the 
naked eye. A stippling with brown is more prominent laterally on the throat. 

In young specimens the body is marked with red transverse bands. 

Scalation. See Fig. 27. The tips of the digits have a single, enlarged pad, on 
one side of which a claw may be seen, more or less protected in a sheath; all 
the claws are on the anterior edge of the pad, except that on the fifth finger, 
which is on the posterior edge. Dorsal and lateral scales weakly keeled, 
scarcely overlapping; ventral scales larger, flat, about like dorsal scales on tail; 
subcaudal scales very irregular, some widened and others not. Dorsal head 
scales small, those on snout flat; eye large; pupil vertical; a small, black 
superciliary spine above eye, which is large; rostral large, grooved posteriorly; 
naris pierced between rostral, first supralabial, and supranasal; supranasals 
separated medially; labials distinct, greatly decreasing in size posteriorly; a 
large mental. Ear opening small. No femoral or preanal pores. 

Recognition Characters. The small size, the large and lidless eyes, the small 
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round pad at the tip of each digit, and the small dorsal scales identify this 
species. The tiny light spots that tend to form a lined pattern are also charac- 
teristic. 

Habitat. Found about habitations and in woods. 

Habits. Nocturnal, like most other geckos. 

The eggs are laid in August in rock piles and trash heaps; they are slightly 
larger than those of notatus but show no other superficial differences. The young 
arc very different from the adult, the body being marked with red transverse 
bands. The immature form at one time held specific rank ( 5 . elegans MacLeay); 
Barbour (1921) suggested its true status. Strangely enough, although I have ex- 
amined between sixty and seventy young and adults of this species, I have never 
come across a specimen which appeared to be intermediate between the young and 
adult color phases (Carr). 

If the eggs of this species and the following are like those of a tropical species 
with which I am familiar {S. glauciis)^ the shells are very fine and brittle, 
more like tiny bird eggs than like the usual leathery reptile-egg coverings. 

Problems. The life history of this species is practically unknown. 

References. Barbour, 1921, pp. 233-234, pi. 2, fig. 4, pi. 12, figs. 1-4 (F/o.); Carr, 
1940, p. 71 {Fla.). 

Reef Gecko Sphaerodactylus notatus Baird 

(Fig. 10, p. 62; Fig. 28, p. 73; PI. 8) 

Range. Bahama Islands, Cuba, and southern Florida (Collier, Dade, and 
Monroe counties). Type locality— Key West, Florida. (Map 11, p. 492.) 

Size. A very diminutive species, large adults measuring about 28 mtn. 

(iVs in.) snout to vent. The tail, when complete, is very slightly shorter than 

the body. The limbs are well developed. The snout is pointed and a little 
flattened. 

Color. Two patterns are common in this species. In one pattern indistinctly 
outlined, small, dark spots are scattered on the head and body; they are largest 
anteriorly and become indistinct toward the middle of the body. In the other 
pattern 3 broad dark stripes, each lighter in the middle, are present on the 
neck; these stripes disappear toward the middle of the body but remain very 
distinct on the head, where they rapidly become narrow anteriorly; the me- 
dian stripe reaches the rostral, while the other two reach only the eye; a 
narrow dark stripe follows the canthus, and another short stripe extends pos- 
teriorly from the upper border of the eye; 2 other narrow dark stripes radiate 
posteriorly from the eye, one passing above and the other passing below the 
ear opening. Some specimens may have a pattern intermediate between these 
two extremes, with the spots somewhat fused in a linear pattern; others en- 

rcly lack dark markings above. 
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PI. 8. Sphaerodactylus notatus. Key West, Florida. A, B, E, male; C, D. female. Courtesy 
of Arthur Smith and Robert McCauley. 

The ventral surfaces are cream, lightly stippled with brown. Some speci- 
mens have distinct, scattered, dark spots in the gular region. 

Scalation. Except for body scales, much as in Fig. 27. Dorsal scales on body 
large, keeled, pointed, a little larger than the smooth belly scales (Fig. 28); 
on the neck the dorsal scales become smaller and grade into the very small, 
obtusely keeled scales on top of the head. The rail scales are keeled dorsnlly. 
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smooth venirally; the median subcaudals are irregular, enlarged, but not 
widened (except on regenerated parts, where the median scales are greatly 
widened). Rostral about as large as mental, grooved above; labials greatly 
decreasing in size posteriorly; no eyelids; pupil vertical; a tiny black spine 
above eye; ear opening small. 

Recognition Characters. The large, lidless eyes, the small size, the rather 
large keeled scales on the back, and the small round pad at the tip of each toe 
identify this species. It differs from the ashy gecko, its closest relative, by hav- 
ing large, keeled scales on the back, while the other has small, granular ones. 
This species, moreover, has a different pattern, with dark stripes or a uniform 
color on the neck. 

Habits and Habitat. Barbour and Ramsden say: 

U is found commonly in the woods in Cuba and the Bahamas, but sometimes 
enters houses, living by day hidden in some nook or cranny. When collecting in- 
sects in the forest, and tearing open rotten logs, one often meets with small single 
eggs, pure white, and about 3x5 mm. in size, and as the obvious parent is so 
often near by there cannot be much doubt but that these are the eggs of Sphaero- 
daciylus. That they are laid singly is of interest, not only because this is also the 
habit of Anolis ' but because many other geckos both of the Old World and the 
New, e.g. Ptychozoon and Aristclliger, lay their eggs in pairs. The pairs are evi- 
dently laid while soft and sticky and usually are so closely approximated as to in- 
dent one another. They are stuck fast to the surface of some crevice on, or in 
the hollow of, a large tree. They take a long time to hatch. 

Carr states that in Florida these lizards arc 

crepuscular; I found them numerous and very active in the fine hardwood ham- 
mock on Lignum Vitae Key at noon. Occasionally they may be found under rocks 
and driftwood along the key beaches. . . . The eggs are laid from June to August, 
singly or by twos or threes in rock piles and under boards; they are oval, and 
average 6 by 4.5 mm. The young are 23-25 mm. long and like the adult in pattern 
and coloration. 

Problems. Observations on the life history of this species are very scant 

References. Barbour and Ramsden, 1919, pp. 125-126, pi. 3, fig. 2 (Fla.); Carr, 
1940. pp- 70-71 (Fla.). 


The Ground Gecko Section; Subfamily EUBLEPHARINAE 

Six genera comprise this little subfamily; two occur in Africa and south- 
western Asia and the others are American. Probably not over twenty-five spe- 
cies are known for the whole group. They arc distinguished as a group from 
the Gekkoninae by having the parietal bones fused together and functional 


^ [Not in /I. carolinensts. which usually lays 2 eggs. — H.M.S.) 
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eyelids. A few true geckos have rudimentary eyelids, and one genus has an 
upper lid sufficiently well developed almost completely to cover the eye. 
The ground geckos lack pads on the digits and are largely terrestrial. 


The American Ground Geckos 
Genus COLEONYX Gray 

These lizards scarcely grace the name of gecko as they lack digital pads 
and have eyelids. The limbs are weak, the skin very delicate. There are a few 
preanal pores. The claws are concealed between 2 lateral, vertical plates (Fig. 



pottnasah 





mental 



Ffc. 29. 'Pypical sculcllation in Co/raw yu troin C. brevis. 
Helotcs, Texas. A, top of head; B, side of head; C, underside of 
head; D. ventral view of right hind leg and anal region. From 
Cope. 


19). A pair of cloacal bones lies under the skin on each side of the base of the 
tail just back of the anus (Fig. 30). Details of the scutellation of a typical 
species are shown in Fig. 29. 


KEY TO SPECIES OF COLEONYX 

I. Cloacal bones, or their skin ridge, broad at tip (Fig. 30 » preanal 
pores 4 to 6, usually not in contact medially (Fig. 33); dorsal color 
pattern of adults consisting of small dark spots scattered profusely, 
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the crossbands fading out gradually in older specimens; maximum 
snout-vent length about 58 mm brevis (p. 80) 



Fic. 30. CoUonyx brevis, ventral view of anal region showing relation of cloacal bones 
to anal slit. From Noble. 

Fic. 31. Coleonyx brevis, cloacal bones of right side. From Smith. 

Fig. 32. Coleonyx variegaliis. cloacal bones of left side. From Smith. 

Cloacal bones, or their skin ridge, pointed and straight (Fig. 32); 
prcanal pores 6 to 10, in contact medially (Fig. 34); dorsal color 
pattern of adults much like that of young, with large dark spots ap- 



Fic. 33. Coleonyx brevis, ventral view of anal region. 

From Smith. 

Fic. 34. Coleonyx vanegatus, ventral view of anal region. 

From Smith. 

pearing between the bands, and the latter in old specimens breaking 
up into large spots, not fading out as in brevis; maximum size about 
70 to 73 mm. snout to vent variegatus * (p. 83) 

* In a recent study by Klauber {Trans. San Diego Soc. Nat. Hist., vol. 10, no. 1 1, 1945, 
pp. 133-216, maps 1-2) entitled “The geckos of the genus Coleonyx with descriptions 
of new subspecies,” the range, variation, and characters of the genus, its species, and its 
subspecies are treated in detail. No subspecies of Coleonyx brevis are defined, but seven 
arc proposed for Coleonyx variegatus. Of the latter seven, four occur in the United States. 
Klauber distinguishes them as follows: 

t. Preanal pores in the males usually number 8 or more; transverse dark body bars in 
adults equal to or narrower than light interspaces, their edges darker; head con- 
spicuously spotted or mottled; southeastern Arizona from the vicinity of Casa 
Grande, Pinal County, south to the Mexican border and northeast to Roosevelt 
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Lesser Ground Gecko Coleonyx brevis Stejneger 

(Figs. 17-19, p. 63; Fig. 29, p. 78; Figs. 30-31, 33, p. 79; PI. 9) 

Range. Southeastern New Mexico, southwestern and southern Texas, and 
northern Mexico (Nuevo Leon, Coahuila, and Durango). Type locality— 
Helotes, Bexar County, Texas. (Map i, p. 485.) 

Size. A small lizard reaching its maximum snout-vent length (females) at 
about 58 mm. ( 2?4 in.). Males arc but slightly smaller, the largest measur- 
ing 56 mm. The tail, when unregenerated, is just about the same length as 
the head and body, but specimens with original and complete tails are seldom 
found. Usually the tails are distinctly shorter than the body when regenerated. 
The legs are small, about equal, and weak. 

Color. Young and half-grown specimens (i.e., those less than about 40 mm. 
or lYi in. snout to vent) have 5 broad, dark to light reddish-brown bands 
(chestnut in life) across the back, fading on the sides of the body and not 
reaching the belly. These bands are about twice or three times as broad as the 
light (cream or sulphur yellow) areas between them. The anterior light band 
is crescentic in shape and extends toward the labial region. There are about 
8 similar but darker bands on the tail; the tail bands are complete, although 
they tend to be lighter on the ventral surface. The head is perhaps a little 

Reservoir, thence southeastward to the New Mexican line at Duncan, Greenlee 

County variegatus bogerti 

(Tucson Ground Gecko) 

Prcanal pores in the males usually number 7 or less 2 

2. Adults with the dark transverse body bars considerably wider than the interspaces, 

and their anterior and posterior borders often highly irregular, often confluent 
with spots in the interspaces; Washington County, Utah, extreme northwestern Mo- 
have County, Arizona, and northeastern Clark County, Nevada 

variegatus utahensis 

(Utah Ground Gecko) 

Adults with the dark transverse body bars about equal to or narrower than the light 
interspaces, or sometimes obsolete and replaced by uniform spotting 3 

3. Dark body bands unicolor in adults; top of head unicolor; nuchal light loop narrow 

and clear; coastal and Pacific slopes of southern California and northern Baja Cali- 
fornia from tlic San Gabriel Mountains, Los Angeles County, south to the west slope 

of die San Pedro Martir Mountains of Baja California; Cedros Island 

variegatus abbotti 

(San Diegan Ground Gecko) 
Dark body bands in adults with lighter centers, producing a double-barred effect, or 
bars obsolete and replaced by spotting; lop of head spotted; nuchal light loop ir- 
regular or obsolete; deserts of southeastern California from northern Inyo County 
southward; southern Nye and southwestern Clark counties, Nevada; Arizona from 
the central mountain area west and south, but not including the section cast of the 
line Casa Grande-Covered Wells; extreme northeastern Sonora, and extreme north- 
western Baja California variegatus variegatus 

(Desert Ground Gecko) 




PI. 9. Coleonyx brevis. A, Hclolcs, Texas; male. B, no locality; Smith photograph, 
C. D, Hclotcs, Texas; female. E, Helotes, Texas; young. F, Devil’s River. Texas; male; 
Gloyd photograph. 


lighter in color than the dark bands, and the lips are barred. The legs are a 

uniform light brown above. The ventral surfaces are cream (they are said to 

be flesh- or rose-colored in life) except for the tail rings and a few dark maiks 
about the lips. 

At a size of about 40 to 45 mm. (about 1% in.) small dark spots begin to 
rorm m the light areas between the bands, and with an added growth of 5 to 
mm. (^4 in.), the dark bands begin to break up into small dark spots, the 
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intervening areas becoming gradually lighter in color, until at the size of 
about 53 mm. (2% in.), the dark crossbands are either entirely absent or are 
distinguishable only as indehnite dusky areas. This pattern change is evident 
on the head as well as on the body and tail. 

Scalation. See Fig. 29. The skin is very thin and tender, tearing with the 
slightest rough treatment. The tail is very fragile but reproduces quickly. The 
pupil is vertical. The head, body, limbs, and tail are covered above by very 
fine, juxtaposed granules, and the lower parts have scales a little larger that 
overlap. There are enlarged plates about the lips, but all other head scales are 
tiny. Eyelids are present. The ear opening is very small. The fingers and toes 
are rather short, not tapered. Males have a very conspicuous, flattened, broad, 
little bone (the cloacal bone) projecting outward, upward, and forward from 
the sides of the base of the tail (Fig. 31), The projecting cloacal bones are 
present only in males; in females flaps of skin mark their position; each flap is 
broad, shaped like the tip of the bone as it exists in males. There is a short 
V-shaped series of preanal pores, difficult to discern in females; the pores • 
number from 4 to 6 and are usually in two separate series, one on each side. 

Recognition Characters. The ground geckos are the only lizards in the 
United States with very fine, granular scales, thin skins, eyelids and digits 
lacking expansions near the tip. The variegated ground gecko has a somewhat 
different pattern in adults; it has more numerous (6 to 10) preanal pores that 
are never separated into two scries by small median scales, and the cloacal 
bone has a pointed tip. 

Habitat. These small, pretty lizards are rather well restricted to rocky or 
canyon areas. Foothills seem to he preferred where they can hide under rocks 
during the day and forage about on level ground at night. In southern Texas, 
however, they are also common in the low, earthen hills near the Rio Grande 
and its small tributaries. Here they seek protection during the day in cracks 
in the vertical, earthen banks or under the scarce rocks near the low hilltops. 
They do not occur on flat, unbroken areas. 

Habits. Ground geckos arc like true geckos, nocturnal in habits. They may 
emerge from hiding at dusk, but never normally in bright light. During the 
day they hide in cracks in boulders or earthen banks, or under rocks, and at 
night they wander several yards from their diurnal quarters, foraging for the 
small insects that comprise their food. They do not appear to occur high on 
rough, rocky, steep slopes, but rather near more or less level areas. They seem 
to be poor climbers, preferring to prowl about upon flat land. 

The life history of this species is unknown. Presumably eggs are laid. 
Problems. This species offers some of the most attractive possibilities of 
all United States lizards for life history and habit studies. In fact the life 
history of no species of the whole family is known in any detail, yet such a 
history would be of considerable interest, especially a.s a basis for comparison 
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with the life histories of members of related families, particularly the true 
geckos. 

References. Smith, 1933, pp. 301-314, pi. 1, te.\t fig. i (gen. lit.). 


Variegated Ground Gecko Coteonyx variegatus (Baird) 

(Figs. 32, 34, p. 79; PI. to) 

Range, Southwestern Utah, Arizona e.vcept the northeastern corner, ex- 
treme southern Nevada, southern California, and northwestern Mexico in 
Baja California, Sonora, and the islands of Cedros, San Marcos, and South 
Santa Ynez. Type locality — Rio Grande and Gila valleys. (Map i, p. 485.) 

Size. A little larger than the lesser ground gecko, females reaching 75 mm. 
(3 in.) snout to vent, males 68 mm. Tail about as long as head and body. Legs 
small, weak. 

Color. Specimens measuring less than about 50 mm. (2 in.) snout to vent 
have 5 broad, dark walnut-brown bands on the body, about as wide as the 
light area of dull Naples yellow between them or a little wider. The anterior 



PI- 10. Coleonyx variegatus. A. St. George, Utah; male. B, same locality; female. C no 
a ity; male. A, B, U.S. Fish and Wildlife Service photographs; C, Smith photograph. 
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light band is crescentic in shape and extends toward the eye. The head is 
about the same color as the dark bands on the body. The legs are fawn color 
above. The edges of the eyelids are white. A dark line, bordered above and 
below by white, extends from eye to nostril. The tongue in life is a rich pink 
with a bright red tip (Van Denburgh). Bands on the tail are like those on the 
body, about lo in number, and do not extend onto the ventral surface. The 
ventral surfaces of the head and body are white, and the subcaudal surface is 
pale lemon yellow. The eye in life is pale grayish yellow, with a network of 
fine black lines (Van Denburgh). The pupil is vertical. 

Specimens a little larger (50 to 53 mm.) show the pattern beginning to 
break up. This is initiated by the appearance of rather large dark spots later- 
ally in the light bands. As larger size is attained a median light band some- 
what darker than the light ground color develops in each dark crossband. The 
latter then breaks in the middorsal line, first anteriorly, then progressing pos- 
teriorly. If the individual attains sufficient size and age, the bars disintegrate 
entirely to form large spots scattered irregularly over the back. The pattern 
on the head breaks up into dark spots on a light ground at the same time. It 
is an interesting fact that in part of its range (i.e., the California coast and 
upper Sonoran localities) these lizards never reach a large size, and in these 
the crossbands are very regular. Desert specimens reach the large size, and 
perhaps a greater age, and thus permit the pattern change to progress further 
(in breaking up into spots) than the others do. 

Sedation. Much as in Fig. 29 of the lesser ground gecko, except that the 
preanal pores form a perfect v-shaped series not broken medially. The pores 
vary from 6 to 10. The projecting cloacal bones on either side at the base of the 
tail are spur-shaped (Fig. 32), not broad and flattened as in the other species. 
Even females, although lacking the projecting spurs, have rounded flaps of 
skin where the bones would be if present. 

Recognition Characters. These are the same as those for the lesser ground 
gecko, from which the variegated species is distinguished by the different pat- 
tern (evident mostly in specimens over 40 mm. snout to vent), the more nu- 
merous preanal pores (6 to 10 instead of 4 to 6), and the continuity of the 
preanal pore series (Fig. 34) which are broken medially in the former species. 

Habits and Habitat. The variegated ground gecko occurs in habitats like 
those of its related species. 

Near Tucson they seemed to live in colonies near the tops of certain low 
desert hills near the lower edge of the giant cactus belt. On some of these hi s 
we found six or eight specimens under stones six to twenty inches in diameter 
(April 8-13), while on other similar hills none could be found, although 
every suitable stone was turned. Later in the season we could find none, an it is 
probable that they descend into holes as the ground dries and the weather ecomes 

warmer (Van Denburgh). 
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However, the variegated species is more ubiquitous than the “lesser” species, 
apparently, since it has been recorded on the open desert where the only 
normal shelter is small mammal holes and fallen yuccas; here specimens may 
be found also under tin cans, old clothes, boards, and scattered stones. In 
southwestern Utah “These lizards are most commonly found between late 
March and early May beneath slabs of red sandstone rock. They prefer crev- 
ices between rocks to positions where a rock rests directly upon the soil. They 
are much less often taken in the lava rock of the area, probably because of the 
less numerous crevices found in such situations” (Hardy). At night they can 
be found wandering about on the desert, and driving slowly along highways 
after dark reveals them in considerable numbers. With the aid of headlights 
Klauber reports finding as many as thirty in one evening. In this manner 
specimens may be “found in every kind of desert habitat and up to an eleva- 
tion of at least 4000 ft.; in rocks, bush, cacti and on sandy fiats, although prob- 
ably most common in the latter” (Klauber). They reach their maximum ac- 
tivity in spring (May), and perhaps about 8: 30 or 9: 00 p.m., depending upon 
the season and thus upon the temperature fall during the night. Their opti- 
mum temperature is between 80® and 84® F. (air temperature) ; at lower or 
higher temperatures activity is inhibited. They very rarely emerge during the 
day, except sometimes at dusk, and even then probably only because of 
peculiar conditions. Hibernation occurs from October to March; and 59® F. 
is the lowest temperature at which they have been observed active on their 
own initiative. 

Among their enemies are counted nocturnal desert snakes, particularly 
Phyllorhynchns, the leaf-nosed snakes, which cat not only adults but their 
eggs as well. Larger lizards also prey upon them; an alligator lizard {Gtr- 
rhonotus m. scincicauda) ate one in captivity. 

The food consists of insects of many types, perhaps chiefly beetles and 
spiders, and of all sizes up to those which must be forced down by serpentine 
movements of the jaws. They cat readily in captivity, and though never very 
pugnacious, pass through a brief period before becoming tame. When first 
caught they frequently emit a feeble squeak. During the winter (December 4) 
specimens were found a few inches below the surface of the ground when 
land was graded. Hardy has taken them during December in holes in gravel 
along washes. 

“These lizards invariably cat their cast skins. The skin loosens in large 
patches and is seized in the mouth and swallowed as it comes away from the 
body. They carefully clean the old skin from each foot and digit, sometimes 
giving the appearance of removing a pair of tight gloves by seizing the tips 
of the fingers between the teeth” (Kauffeld). 

Little has been recorded of the life history. Ortenburger notes that a female 
laid two eggs in late August. Hardy believes that breeding does not occur 
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during the year following hatching, and that the season begins in late April 
and May. 

Problems. The life history of this species, as of the “lesser” species, should 
be investigated. Many of its habits are fairly well known. 

References. Hardy, 1944, pp. 71-73 (Utah); Kauffeld, 1943, p. 344; (Ariz.); 
Klauber, 1939, pp. 34-36, 83-84 (Ariz.); Smith, 1933, pp. 301-314, pi. i, text fig. i 
(gen. lit.); Van Denburgh, 1922, pp. 58-61, pi. i (gen. lit.). 



The Iguanids 
Family IGUANIDAE 


This is by far the largest family of 
lizards of the New World, to which it is almost completely restricted. There 
are two genera in Madagascar and one in Polynesia, but otherwise the family 
is restricted to this hemisphere. Here, practically all commonly observed 
lizards belong to this dominant family. Fourteen of the thirty genera of 
lizards of the United States and about three fifths of the species are iguanids. 

There is a great variety of form in this family, which includes the small 
anoles, the bizarre, sedentary, horned lizards, the swift-running, elongate, 
crested lizards, and the giant iguanas. Some species (usually large ones) are 
herbivorous; many others are insectivorous; one genus in the Galapagos 
Islands, off the northern Pacific coast of South America, is semimarine, liv- 
ing on sea algae. Some are completely terrestrial, others almost completely 
arboreal. All except some of the horned lizards and rough-scaled lizards 
{Sceloporus) lay eggs. 

The most characteristic feature of the family is the nature of the teeth, 
which lie in grooves on the inner surface of the jaws (pleurodont). The Old 
World counterpart of this family (Agamidae), which includes members very 
much like most of those of the Iguanidae, is characterized by having the teeth 
situated on the crest of the bone, rather than on the side. The splenial bone of 
the lower jaw is absent or greatly reduced in the Agamidae, well developed in 
the Iguanidae. As the iguanids are largely restricted to this hemisphere, so 
are the agamids restricted to the Eastern Hemisphere (with no exception). A 
characteristic habit is that of bobbing (see p. 45). The lamellae under the 
toes and fingers have numerous keels, generally 3 or 5. 

KEY TO GENERA OF IGUANIDAE 

I- Ventral lamellae on next to last phalanx of digits expanded laterally, 

padlike (Fig. 35); no femoral pores AnoUs (p. 93) 

Ventral lamellae on digits not padlike, although fringelike in some; 
femoral pores present, conspicuous in males, less well defined in 
females 



Fic. 35. Anohs sUjncgcri, ventral view of fourth 
toe. From Burt. 
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2. Head bearing bony spines posteriorly, or elevated somewhat in a 

projecting ridge Phrynosoma (p. 287) 

Head normal, not produced posteriorly in a bony ridge or in spines .3 

3. Superciliary scales not imbricate, but juxtaposed, like other scales on 

head (Fig. 37); rostral subdivided, with a median suture reaching 

lip (Fig. 38) Sauromalus (p. 108) 

Superciliary scales strongly imbricate, large (Fig. 36); rostral not 
divided, no median suture reaching lip (Fig. 39) 4 




Fic. 36. Holbroot(ia texana, side of head. From Schmidt. 
Fig. 37. Sauromalus obtsus. side of head. From Bocourt. 
Fic. 38. Sauromalus obesus, end of snout. From Burt. 
Fic. 39. Crotaphytus reliculatus, end of snout. From Burt 


4. Sutures between supralabials diagonal, not vertical (Fig. 40); mental 
very small, bordered posteriorly by a median postmental (Fig. 

4 O ; 5 

Sutures between supralabials vertical; mental larger, not bordered 
posteriorly by a median postmental 7 



Fig. 40. Holbrookia maculata thermophila. side of head. From 
Schmidt. 

Fig. 41. Holbrool(ia texana, underside of head. From Cope. 
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5. No ear opening 

A distinct ear opening 

6. Toes with a conspicuous lateral fringe of spinelike 

tiny scales from ventral lamellae (Fig. 42); 
smaller than ear opening 


Holbrookja (p. 114) 

6 

scales separated by 
interparietal much 
Vma (p. 148) 



Fig. 42. Uma. ventral view of base of fourth toe. From 
Schmidt. 

Fig. 43. CaUisaums draconoides. ventral view of base 
of fourth toe. From Schmidt. 


Toe fringes less conspicuous, not separated from ventral lamellae (Fig. 


43); interparietal larger than ear opening Callisattrus (p. 137) 

7. No transverse gular fold (Fig. 44) 13 


A transverse gular fold, marked by granular scales much smaller than 
those preceding or following the fold (Fig. 45) 8 



Fig. 44. ScehpOTus graciosus, ventral view of head and anterior 
part of body. From Baird and Girard. 

Fig. 45. Uta stansburiana, ventral view of head and anterior 
part of body. From Baird and Girard. 

Fig. 46. Dipsosaurus d. dorsalis, dorsolateral view of head and 
body. From Baird. 

8. A single, median, dorsal, longitudinal series of enlarged scales (Fig. 

46) Dipsosaurus (p. 105) 
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Scales in vertebral row not conspicuously if any larger than adjacent 
scales g 

9. Interparietal very large (Fig. 47), larger than ear opening (Fig. 

4 ^) 

Interparietal small (Fig. 49), smaller than ear opening (Fig. 50); 
caudal scales smaller, not pointed, scarcely overlapping 12 



Fig. 47. Urosaurus graciosus, top of head. From Cope. 
Fic. 48. Urosaurus graciosus, side of head. From Cope. 
Fig. 49. Crotaphytus coUaris baileyi, top of head. From 
Ortenburger, after Cope. 

Fig. 50. Crotaphytus collarts baileyi, side of head. From 
Ortenburger. 


10. Dorsal scales all small, granular, smooth, very little larger than lateral 
scales; enlarged supraoculars in more than one row; one or more 
blackish bars across shoulders; size frequently over 75 mm. (3 in.) 

snout to vent (Fig. 51) Streptosaurus (p. 175) 

Dorsal scales, at least toward middle of back, larger than lateral scales, 
keeled; enlarged supraoculars in one row; no blackish bars across 
shoulders; size less than 75 mm. snout to vent 11 



Fig. 41. Streptosaurus mearnst, dorsal view. From Van Denburgh. 
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ir. A longitudinal dorsolateral line or dermal fold, usually with some 
enlarged scales on it (Fig. 52); usually a second, lateral fold; no 
small, rounded, blue blotch behind axilla; frontal divided or not 
(Fig. 54) Vrosaurus (p. 256) 

No longitudinal dorsolateral dermal fold (Fig. 53); often a small, 
rounded, dark blue blotch behind axilla; frontal always divided 
transversely (Fig. 55) (P- ^ 7 ^) 



Fig. 52. Urosaurus ornatus symmetriciis, strip of scales around middle of body. From 
Van Denburgh. 

Fig. 53. Uta stansbtmana, strip of scales around middle of body. From Van Den- 
burgh. 

Fig. 54. Urosaunis nucrosciitafus. top of head. From Cope, after Van Den- 
burgh. 

Fig. 55. Urosaurus ornatus symmetricus. top of head. From Cope. 


12. Two scales bordering mental posteriorly (Fig. 56), between infrala- 
bials; head very broad, neck narrow Crotaphytus (p. 166) 

Three or more scales bordering mental posteriorly (Fig. 57), between 
infralabials; head elongate, neck not so sharply defined Cambelia (p. 158) 



Fig. 56. Crotaphytus collaris baiUyi. ventral 
view of chin. From Cope. 

Fig. 57. GanibeUa w. ivislizenit, ventral view 
of chin. From Cope. 


13- A median dorsal row of enlarged scales; no femoral pores; nasal in 

contact with rostral Uiocephalus (p. 319) 

Middorsal row of scales not larger than paravertebral scales; femoral 
pores present; nasal separated from rosual Sceloporus (p. 179) 
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The wide variety of form and other characteristics of the genera of the 
iguanids makes very desirable a segregation of the related genera. Mittleman 
{gen. lit.) has recently initiated such a segregation of North American genera. 
For the most part his ideas arc expressed in the arrangement adopted here, 
and are portrayed in the accompanying diagram (Fig. 58), modified from 
Mittleman. Six sections of the family normally occur in North America, and 
another is represented by a form imported from the Atlantic islands. 

This arrangement of genera into sections is not a final and positive one. 
It is loo new a field of endeavor to have reached stability as yet. The so-called 



Fic. 58. Grouping and possible phytogeny of the genera of iguanids 
occurring in the United States. 


“rock-lizard" section is the source of most divergence of opinion, which 
centers upon the validity of Gambelia as a distinct genus, and of Streptosaurus 
and Petrosaurus as genera distinct from Uta and Urosaurus. The last four 
until recently have been included in a single genus, Uta, and only on splitting 
it into more compact groups does the question of the proper allocation of the 
several groups (genera) into one or two generic sections become acute. At 
present Mittleman’s suggested arrangement appears very attractive and 

plausible. 
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The Leaf-toed Section 

This is a puzzling section of some seven genera, all of small species. Most of 
them have the toes and fingers expanded in a characteristic manner, and most 
lack femoral pores. This section is considered by anatomists as one com- 
pletely apart from the other sections of the family; it is generally treated as a 
separate subfamily, Anolinac, while the other sections belong to the subfamily 
Iguaninae. Only one genus of this section occurs in the United States; the 
others occur in Central and South America. 


The Ancles 

Genus ANOLIS Daudin 


Without question the largest, most comple.x, and most widely distributed 
genus of lizards in this hemisphere is AnoUs. In the neighborhood of three 
hundred species and subspecies are known — about three times as many as in 
the next largest genus of the hemisphere {Sceloporus) . All the species are 
of small or medium size, however. The two that occur within the boundaries 
of the United States are small. The large species reach a maximum body 
length of about 6 inches, and the tail is proportionately long. In all species the 
body form is much the same — once we learn to recognize one anole as be- 
longing to that genus, we can recognize as an anole almost any other member 
of the genus. 

Practically all species arc arboreal, although some arc seen frequently on 
the ground. In certain areas human habitations are frequented. The climbing 
proclivities are due to the peculiar pads on the feet, the chief characteristic of 
the genus. The next to the last phalanx of the fingers and toes has the trans- 
verse lamellae on the underside expanded to form an elongate pad (see Fig. 
35) that enables the lizard to hang onto relatively smooth or vertical surfaces. 
The last phalanx is normal in shape, elongate, and terminates with a claw. 

A second peculiar characteristic of the anoles— one not shared by any other 
lizards, at least to such an extent — is that of a prominent throat fan in males. 
The males of all species of the genus have such a fan, which is flared by the 
downward and forward movement of a flexible rod of cartilage (a portion of 
the hyobranchial apparatus), just inside the skin, that swings from its point 
of attachment near the middle of the fore part of the throat. As this rod swings 
downward, the loose throat skin, which sometimes extends back to the mid- 
dle of the belly, is pulled with it and stretched in a thin flap or fan as far 
forward as the snout. Of course, to show the full extent of the fan the lizard 
has to hold its head and fore part of the body up from their support, and to 
do this it straightens the forelegs nearly their full length. As the fan flares the 
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Fic. 59. Typical scutellation in Anohs, from A. caroUnensis, local- 
ity unknown. A, top of head; B, underside of head, C, side of head; 
D, ventral view of right hind leg and anal region; E, section of body 
in lateral view; F, ventral view of hind foot From Cope* 


color of the skin between the widely spaced rows of small scales is brightly 
displayed. Frequently these colors are very bright, usually yellow, orange, or 
red. Some species have a yellow dewlap (fan) with a blue central spot. In 
others the fan is of a dull color. For a description of the throat-fan mechanism 
see Von Geldern (1919, lit. cit.). Some details of the scutellation of a typical 
species are shown in Fig. 59. 

The numbers of some species are very closely correlated with the season or 
the year, even in the tropics. Some species are found only in the dry season, 
others only in the rainy season. Where they manage to hide at other times is 
not clear. 

All species lay eggs. Some lay the eggs in clusters of two or four in large, 
parasitic air plants (bromelias). Others may lay their eggs under bark or on 
the ground. 

These little creatures are one of the most interesting features of the Ameri- 
can tropics and of southeastern United States. Their active clambering a out 
trees and fences, their flashing fans and dashing combats, their brcath-takjng 
falls and indignant recoveries form an endless and constantly amusing reper- 
toire which one can watch with interest indefinitely. 
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KEY TO SPECIES OF AI^OLIS 

I Tail laterally compressed, with a dorsal ridge; ventral body scales 

much larger than dorsals su,negcn (f. 99) 

Tail round, without a dorsal ridge; ventral body scales not> or slightly, 

larger than dorsals (Fig. 59E) carollnens.s (p. 95) 

Carolina Anole Anolis caroltnetisis Voigt 
(Fig. 59, PI- It) 

Range. North Carolina through Florida and westward through the Gulf 
region to the Rio Grande, mainly in the coastal plain. Type locality— Carolina. 

(Map 2, p. 485.) 

Size. Large specimens reach a size of about 6i mm. (2% in.) snout to vent. 
The tail is much longer, about twice the length of the head and body. 

Color. The color of lizards capable of changing their color as readily as 
these is difficult to describe. They may be a uniform light brown above and 
flecked with brown below, or pure, pale green above and white below. Almost 
all imaginable intermediates between these two extremes can be assumed by 
the lizards at will. The back may be mottled with brown and green, or show 
short, irregular, dark stripes. Dark specimens usually show several short, 



PI. n. Anolis caroltnensis. A, Auburn, Alabama; tcmalc. B, Thomson. Gcorgja; male. 
Gloyd photograph. C, Auburn, Alabama; male. 


longitudinal, dark streaks on the sides of the throat, fine white flecks on the 
sides of the body, and a dim reticulation or spotting with darker brown on the 
sides of the abdomen. Both green and brown specimens have a white or 
cream stripe along the sides of the head below the eye; in dark specimens it 
extends to the shoulders more or less through the middle of the ear. 
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The dewlap in males is colored a brilliant red. The females lack the dew- 
lap but sometimes show faint indications of it in the middle of the throat. 

According to Kleinholz, whose notes are based upon live specimens, 

in its color play Anolis ranges from dark brown to bright green, intermediate 
shades including light brown, yellow, yellowish green and emerald green. 

Individual lizards arc not uniformly colored but show considerable variation in 
certain regions of the body. A dewlap, or throat fan, is present, being most highly 
developed in males. When erected in combat or in courtship it is brilliant red, due, 
in part, to granules of pigment in the skin of that region. In some animals a mid- 
dorsal longitudinal [light or white] band is present, extending from the cervical 
region for varying distances toward or even along the tail; in many lizards it is 
completely absent. 

When an animal is in the dark condition, a regular darker pattern is discernible 
against the brown color of the rest of the body; such markings vary among speci- 
mens but are constant in form for a particular individual. The darker areas consist 
of groups of from two to a score or more of scales scattered over the dorsal and 
lateral aspects of the body and appendages. In addition to this body pattern all 
lizards have a darker quadrangular patch immediately posterior to each orbit. In 
some individuals a similar area is located over each scapula. . . . 

In the light state the dorsal and lateral surfaces of the body are green. The 
ventral surface ranges from cream colour to brownish white in appearance and 
is frequently peppered over with black spots. 

Scalation. See Fig. 59 (p. 94). The head is long, flattened, and rather wedge- 
shaped, covered above with small, heavily keeled scales. The dorsal scales 
arc very small, with blunt keels. The ventral scales are slightly larger than 
the dorsal scales, and a little more strongly keeled. The fingers and toes, except 
the first on each hand, are curiously expanded near their tips; the expanded 
parts are provided with numerous fine lamellae; beyond the expanded part 
extends the last joint, with the claw, of each digit. 

The male has a loose, longitudinal fold in the middle of the throat, sup- 
ported internally by a rod of cartilage. This supporting rod can be lifted away 
(downward) from the surface of the body by swinging it from its attached, 
anterior end; thus the loose skin is pulled away from the body and flared so 
as to show the bright color of the skin between the scales. There are no 
femoral pores, but enlarged postanal scales are present. The tail is round in 

cross section. 

Habitat. In much of the range of the species, anoles are one of the com- 
monest and best-known lizards. They are found on trees, shrubs, vines, low 
vegetation, fences, and sometimes old wooden buildings. Shade, some sort o 
protection, and something on which they can climb limit their range or 
habitat. In relatively dry areas they choose moist habitats. 

Habits. One of the most conspicuous and characteristic habits of the Caro- 
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lina anole is ready and rapid color change. These frequent color changes have 
earned the anole the name of “American chameleon,” but it is not a true 
chameleon at all. Low temperatures induce a dark color, whether m shade 
or sun. At high temperatures the color is subject to control by other factors. 
Darkness generally is accompanied by the green color, which is also assumed 
during fighting and other times of excitement, and at death. Light received 
by the body causes “a dark brown chestnut phase (extreme expansion of the 
chromatophores).” In light an interplay of control by optic and skin receptors 
determines the color. The skin receptors cause complete expansion of the chro- 
matophores. resulting in a dark brown chestnut phase, regardless of the 
proportion of green to other colors in the light. The eyes, however, inhibit the 
expansion of the chromatophores to an extent that increases with the amount 
of green in the light received; in pure green light they completely inhibit the 
expansion, so that the animal appears green; and as the proportion of green 
decreases, the animal becomes more brownish. The eye receptors dominate 
the skin receptors, but the eyes are sensitive (in this respect) only to green, 
while the skin is sensitive to green alone or to any combination of green and 
other colors. Thus, in the field, under “conditions where green leaves serve as 
a heavy green screen over the chameleons, they are green, regardless of back- 
ground. The writer has watched green chameleons climb from under dense 
green foliage so that they were exposed directly to the sky light. These indi- 
viduals then turned brown and were very conspicuous against the green 
background” (Wilson, 1939). Further discussion will be found in the intro- 
duction. 

Like most other United States lizards, anolcs are diurnal, beginning their 
movements when the temperature has risen in late morning. They arc most 
active early in the day. They feed largely upon flies and no doubt serve a use- 
ful function in the control of mosquitoes. In the Florida celery fields they 
have been observed in numbers feeding on destructive caterpillars and moths. 

On the other hand, they furnish food for numerous predators, including 
snakes and various birds. The males frequently fight among themselves, 
spreading the throat fan as a threatening gesture. A similar intimidation habit 
is to elevate the skin along the middle of the back and neck to form a high 
crest. 

Eggs, usually 2 in number, arc laid in June or July, and arc buried a few 
inches below the surface in loose, slightly moist debris. The eggs measure 
about 6 X II mm. and arc rather soft-shelled. They hatch in 6 to 7 weeks. 

Carr states that 

this is the most arboreal Florida lizard; I have watched the males fighting among 
the limbs of sweet-gums fifty or sixty feet above the ground; in pursuing the 
females they often leap two feet or more from one limb to another. They take to 
water readily; if alarmed while on a bush over a pond, they sometimes Jump into 
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the water and swim away. On the night of April 24, 1934, I counted eleven of 
them asleep on several water-oleander bushes in the middle of a little pond; all 
these individuals were pale silvery-white in color. 

Mating takes place in north Florida in April and May; the eggs are laid in June 
and July in trash piles and in rather dry decaying wood. On June 17, 1934, in 
Key West, Pierce and I found twelve eggs (probably the complements of several 
individuals) in a rock pile. The eggs were laid singly throughout the pile; they 
all hatched within the ensuing week. 

The “skin” is shed several times a year and is usually eaten. 

It is not known how long these lizards live under natural conditions. In 
captivity they have been kept over three years. 

Since the anole is the most common reptile “pet” or curio in the United 
States, some details of its proper care may be of interest. Although the lizards 
are normally short-lived, many die prematurely in captivity because of lack 
of attention. 


In summer, anoles may have the run of a screened porch, where they prove 
useful in capturing and destroying flies, ants and other insects, but during the 
winter a cage should be provided. A box, preferably one at least 2 or 3 feet long, 
placed where it will receive plenty of sunlight may be used. The open face should 
be covered with a pane of glass, mosquito netting, or a fine-meshed wire screening. 
A small, shallow bowl containing a water hyacinth ... or some other water plant 
should be placed inside the cage and a little water sprayed over its leaves at least 
once each day, as these lizards normally procure what water they require by lap- 
ping up with their thick tongues scattered droplets on leaves. A captive anole 
may soon die of thirst even with a pan of water In the cage. Do not give sweetened 
water. An anole will soon die on a diet of sugar and water. 

Chameleons feed primarily on soft-bodied insects but are fond of spiders also. 
Captive chameleons may be fed on flies and meal worms or on insects caught in a 
net swept through rank vegetation. Under ordinary conditions, live meal worms 
will prove to be the most satisfactory diet, especially as they may be bred or pur- 
chased from dealers. Cockroaches have been found acceptable when other insects 
have been refused. Sowbugs, which arc usually found in large numbers around 
greenhouses, may also be utilized, though they are not especially relished. If anoles 
arc kept caged during the summer, a small piece of decaying fruit should be placed 
side the inclosure to attract flics. Bluebottle flics are not satisfactory food, and con- 
ued feeding of these usually results in the death of the lizard ( Wildlife Research 
and Management Leaflet BS-92). 

Problems. A summary of the rather extensive literature on this species is 
much to be desired. The paucity of good, complete notes on the life history 
is astonishing. It is also not improbable that the species is composed of at 
least two geographic races. 

References. Brcder, 1922, pp. 45-46, egg-laying (///. cit.)-, Carr, 1940, pp. 7 *" 72 . 
habitat, habits, breeding, in Florida (F/a.); Ellis, 1940, PP- 162-164. hgs. i 3 . 


in 

tin 
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fighting and mating (///. at.)-, Evans, 1935, pp. 3 - 6 > mating, community reactions 
(//■/. W/.); Jones and Ressler, 1927, pp. 87-88, habitat in Tennessee (Teofl.); 
Kleinholtz, 1938, pp. 474-491 Wilson, 1939. PP- 190-192. reaction to 

green light {lit. cit.)\ idem, 1940, pp. X5i-i53> <^olor reaction to temperature (///. 
cit.). 

Key Anole Anolis stejnegeri Barbour 
(Fig- 35 . P- 87; PI- x 2 ) 

Range. Known only from Key West, Florida. Type locality— the same. 
She. A fully adult male measures 52 mm. (zVic in.) snout to vent, and the 



PI. 12. Anolts fteinegeri. Key West, Florida; male 
photographs. 


A. B, U.S. Fish and Wildlife Service 
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tail 98 mm. (3% in.); the tail may be a little more than twice the snout-vent 
length. (Map 38, p. 51 1.) 

Color. A specimen long preserved is a uniform dark brown above, but in 
life it may be bright green. In a fresh specimen the throat is “faintly rayed 
with darker green; gular fan carmine at base, slightly darker, almost maroon 
anteriorly, scales showing as ashy grey dots, while anteriorly the border is 
broadly and conspicuously ivory white. Thus, with the fan at rest, a wide, 
white gular streak is to be observed, which must be very diagnostic in the 
field” (Barbour). 

Scalation. Head scales with one or more longitudinal keels; supraoculars 
small, 9 to II, the largest near the middle, separated from supraorbital semi- 
circles by a series of small scales; supraorbital semicircles composed of large 
scales, in contact medially or separated by 2 rows of scales; interparietal a little 
larger than ear opening, separated from supraorbital semicircles by 2 or 3 rows 
of small scales; 4 or 5 rows of loreals, the scales in the lower row fairly large; 
mental divided, larger than rostral. 

Ventral scales much larger than dorsal scales, all keeled; lateral scales very 
small, grading into the somewhat larger dorsal scales. Tail compressed, with 
a continuous dorsal ridge; lateral scales of tail smallest, only a little smaller 
than belly scales. No enlarged postanal scales in males. No femoral pores. 
Lamellae on penultimate phalanges of digits enlarged transversely. 

Recognition Characters. The presence of enlarged digits, eyes with lids, 
and ventral scales much larger than dorsal scales identifies this species. From 
the Carolina anole, the only similar lizard of the United States, the key anole 
differs in having much larger ventral scales and the lateral caudal scales con- 
siderably smaller than the dorsal and ventral caudals, as well as in other 


characters. 

Habits and Habitat. “Trees, shrubs, and the walls of buildings in Key 
West; particularly the trunks of coco-palms In the Navy Yard. . . . Locally 
common; more numerous in the Navy Yard than carolinensis. ... In view 
of the great abundance of these lizards in the northwest end of Key West, it 
seems rather strange that they have not become more generally distributed 
throughout the island” (Carr). 

Problems. The relationship of this species with the common Anolis sagrei 
of the coastal areas about the Caribbean Sea is very close; they can be sepa- 
rated only on the basis of the dewlap color. Further investigation of the 
variation in this character in sagrei and stejnegeri will be of considerable 
interest, as it will reflect upon the validity of the latter species. 

References. Barbour, 1931, pp. 87-89. description (Fla.); Burl, 1936, pp. 262, 
298, 304, figs. 25 of fourth toe, 31 of tail scales (gen. lit.); Carr. 1940, p. 72. habits 

and habitat (Fla.). 



FAMILY IGUANIDAE: GENUS CTENOSAURA 


lOI 


The Herbivore Section 

This includes the large, primitive iguanids. It includes the the genus Igu- 
ana. from which the family derives its name, a large, 6-foot, green lizard of 
the tropics. Two other large genera arc in the Galdpagos Islands. Dipso- 
saiirus and Saiiromaliis are the only United States genera. Although Cteno- 
saura is sometimes listed in the United States fauna, I am fairly confident it 
does not occur within the boundaries of the country; authentic records are 
from localities no nearer than 150 miles south of the border in Sonora. 

It is a curious fact that all these genera, and the few others that belong to 
the section (West Indies), are herbivorous. An herbivorous habit is not, be- 
cause of this, to be considered a valid reason, by itself, for allocation of any 
genus in this section; more important are numerous morphological charac- 
ters. Among them are the short, thick head, small scales, and large size. 


The False Iguanas 
Genus CTENOSAURA Wiegmann 

The lizards of this genus are among the largest of the Americas. North of 
South America they are exceeded in size only by the true iguanas (genus 
Iguana)y which reach an extreme length, including a very long tail, of about 
6 feet. The ctenosauras are frequently called iguanas, but they are much dif- 
ferent from the true iguanas, and so are here termed false iguanas. The largest 
specimens reach a length of some 4 feet. Old males, which are unbelievably 
wary, greatly exceed the size of specimens ordinarily seen and caught. Very 
few of these giants ever reach collections. Some species are diminutive, not 
reaching more than 12 or 14 inches in total length. These small species also 
have peculiarly modified tails, and form a distinct group which probably 
should be considered a distinct genus. Some details of the scutcllation of a 
typical species are shown in Fig. 60. 

Some ten or eleven species are now recognized in the genus, which extends 
from Honduras northward almost into the United States. As yet there is no 
definite record of its occurrence there, but because of its general interest and 
a vague, but possibly correct, record from the vicinity of Nogales, it is included 
here. Collectors should make a special search for this species in that vicinity. 

All species of the genus arc herbivorous and diurnal. 
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Fic. 6o. Typical scuteDation in CUftosattra, from C. hewilopha, La Par, 
Baja California. A, top of head; B, underside of head; C, side of head; D, ven- 
tral view of right hind leg and anal region; E, section of body in lateral view. 
From Cope. 


Northern False Iguana Ctenosaura hemilopha (Cope) 

(Fig. 6o; Pi. 13) 

Range. Known at present only from the southern two thirds of Baja Cali- 
fornia, the central and western parts of the state of Sonora, and several islands 
in the Gulf of California, all in Mexico. It has been recorded from Nogales, 
Arizona, but the record is held in some doubt. It has been seen not far from 
the border, and very possibly actually does occur within the boundary of the 
United States. An accurate record for this country, however, is not yet known. 

Type locality— Cape St. Lucas, Baja California. (Map 5, p. 487.) 

Size. Much larger than any species now definitely known from the Unite 
States, except the Gila monster, having a maximum snout-vent 
of about 295 mm. (.1% in.). The tail is about I'A 
the head and body. The body is stout, but not fat; the head is 
thick, and tapers toward the snout. The limbs are strong, the h.nd kg* «her 
markedly larger than the forelegs, about H the snout-vent length m males. 

little less in females 
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Color. The general ground color is gray to straw yellow. The back is marked 
with nine crossbands of varying size and distinctness; the anterior is very 
small and very black; the second is broader, fading into seal brown laterally 
above the arms, but very dark medially; the third is broader and not so dark 
medially, but reticulated with a lighter color; the remainder are reticulated 



PI. 13. Ctenosaura hemilopha. Ten miles northwest of Ciuaymas, Sonora; male. Smith 
photograph. 


with black and seal brown, and separated by narrow light bands most distinct 
medially. The sides of the body are rather uniformly reticulated and spotted 
with seal brown. The forelegs arc black, with several narrow, light cross- 
bands. The hind legs are marked like the sides of the body, but the feet arc 
darker; there arc several broad, more or less irregular, light crossbands. The 
tail has several broad, dark bands, the most promitient of which are five near 
the tip; these are very dark brown or black. The light areas on the tail are 
straw yellow clouded with olive. The chin, gular region, and chest are black- 
ish brown, the belly gray. 

As in other false iguanas, the very young individuals (up to 76 mm., or 
3 in., snout to vent) are bright green above (except the tail which has broad 
rings of dark olive separated by narrow ones of broccoli brown), the belly 
lighter. As they increase in size, the green fades and the dark crossbars be- 
come evident. 

Sedation. See Fig. 60. The body is covered with small, flat, not sharply 
pointed scales, above and below; those on the belly are the largest, and those 
on the sides smallest. The head is covered by fairly uniform, small, fiat scales, 
largest on the snout; the labial scales are enlarged, low. The supraoculars and 
superciharies are not enlarged or modified. The ear is large, the tympanum 
depressed, and there arc no enlarged or free scales around it. One of 
the chief features is a longitudinal series of enlarged scales along the middle 
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of the back, beginning near the occiput and disappearing near the rump. In 
males these scales are very strongly produced and form a crest nearly half 
an inch high at the highest point; in females the crest is very low. The scales 
on the tail are much enlarged, especially those of every second or third row; 
these are very strong and bear a sharp, elevated keel that looks, and tears, like 
a blunt, fixed claw. The ventral scales of the tail are uniform and low, al- 
though keeled. There are 4 to 8 femoral pores on each side. Males lack 
enlarged postanal scales. 

Recognition Characters. The very spinose tail and median series of enlarged 
scales on the back identify this lizard. 

Habitat. Taylor found his specimens in Sonora in rock cliffs. In Baja Cali- 
fornia they occur in areas where rock boulders furnish protection and vantage 
points, or, lacking boulders, in trees. Mexican specimens of other related 
species are known to inhabit either rocks or trees. 

Habits. The false iguanas arc good climbers, scrambling noisily but with 
speed on rock cliffs, boulders, or trees. The claws are long, strong, and sharp, 
and serve well as an aid in climbing. These animals are exceedingly wary, 
especially so since they are hunted for food in many parts of their range. They 
hide in crevices or hollows upon the slightest provocation, and can usually be 
extracted only with great effort. When captured uninjured, it is necessary not 
only to hold the head to keep the powerful jaws from the hands or body, but 
also to hold the body straight to prevent the claws of the hind legs from 
scratching viciously, as they can do; moreover, the tail has to be cornered 
under an arm to keep it from being slashed about with very painful results. 
In truth, this lizard is the roughest species to handle of all those of North or 
Central America; the Gila monster, while more dangerous because of its 
poison, is no match for the false iguana in viciousness, activity, and spiny de- 
fenses. The false iguana is a regal sight, its big head and the fore part of the 
body projecting above the line of protecting boulders. Even these large lizards 
bob their heads, like their smaller relatives. 

The food consists entirely of vegetation, such as leaves, twigs, blossoms, .and 
fruits. It has been suggested, without foundation, I believe, that they cat crabs. 

The life history is unknown. 

Problems. The life history of this large species is well worth a careful study. 
In fact, none of the ten or eleven species of this genus have been adequately 

investigated. 

Still another inviting problem is the northern extent of its distribution on 
the mainland. It should be looked for in the rocky, barren mountains along 

the border near Nogales. ^ ii ■ a 

A final problem concerns the identity of the mainland (Sonora and United 

States) specimens. It has been suggested by Smith that they are not identical 
with Baja California specimens. 

References. Bailey, 1928, pp. 17-22, pi. 5 (lit. at.)-. Smith, 1935, pp. 
pi. 23, fig. I (lit. cit.)\ Van Denburgh, 1922. pp. 66-71 (gen lit.). 
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The Crested Lizards 

Genus DIPSOSAURUS Hallowell 


This is a small genus of some five recognized species and subspecies, all 
very similar, occurring in Baja California and adjacent islands, northwestern 
Mexico (Sonora), and southwestern United States. Its members are easily 
recognized by the row of enlarged scales down the middle of the back. The 
only other genus in North America that has a similar row of enlarged scales 
is Oenosatira, a genus of large iguanas that nearly reaches the southern 
border of Arizona. There is no definite record of the occurrence of that genus 
in this country, however, and I doubt that it will ever be found occurring here 
naturally. Ctenosaura may easily be distinguished from Dipsosaurus by its 
having every second or third ring, or whorl, of scales on the tail modified with 
enlarged, very spiny, tough scales. These two genera, although very dissimilar 
in size and habits, are rather closely related and belong in the same subfamily 
and section. Both are vegetarians and egg-laying. Some details of the scutella* 
tion of a typical species are shown in Fig. 61. 
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Fic. 61. Typical scutcllation in Dipsosaurus, from D. d. dorsalis, 
Yuma, Arizona. A, top of head; B, underside of head; C, ventral 
view of right hind leg and anal region; D, side of head; E, section 
of body in lateral view. From Cope. 
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Northern Crested Lizard Dipsosaurus dorsalis dorsalis (Baird and 
Girard ) 

(Fig. 46, p. 89; Fig. 61; PI. 14) 


Range. Colorado and Mojave deserts in California, southern Nevada, and 
western Arizona; northwestern Sonora, the northern half of Baja California, 
and adjacent Gulf islands in Mexico. Type locality — Colorado Desert, Cali- 
fornia. (Map 2, p. 485.) 

Size. These are large, fairly stout lizards with strong legs, a stout, long rail, 
and a rather small, blunt head. The snout-to-vent length reaches 133 mm. 
(5^ in.), and the tail is usually a little less than twice as long as the body. 



L 14. Dipsosaurus dorsalis dorsalis. A, Indio, Riverside 
Wildlife Service photogrnph. B. E. Palm Canyon, Cal.fornia: male. C, D, 3 

h of Gila Bend, Arizona: female. 
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Color. The general ground color is grayish brown; the back is reticulated 
with reddish brown, becoming slate toward the middle. These reticulations 
tend to form longitudinal lines toward the sides of the body; posteriorly the 
reticulation is coarse, but anteriorly it becomes somewhat finer, disappearing 
entirely on the sides of the neck; on the shoulders and neck the reticulation is 
reduced simply to dark borders surrounding small, rounded, whiK spots. 
Hind legs with vague dark areas, more evident near insertion. Tail with rings 
of small, rounded dots, not evident below. Ventral surfaces white or cream, 
with no dark markings except dim reticulations on the throat. The lips may be 
feebly barred. In life the dark reticulations on the back may be orange in color, 
and males have a large reddish-orange patch on either side of the tail. These 
colors fade in preservative. 

Sedation. See Fig. 61. Head scales nearly uniform, all very small, those m 
median areas largest. Dorsal body scales very small, keeled. A median series 
of somewhat raised, strongly keeled, somewhat enlarged scales extending 
from near the head far upon the tail; this series of raised scales gives the lizard 
the name of “crested" lizard. Scales on tail a little larger than on body, all 
about equal in size, arranged in rings, keeled but not sharply spined. Ventral 
scales small, smooth. Femoral pores 18 to 26, average 22. Ear large, oval. 
Males lack enlarged postanal scales. 

Recognition Characters. The series of enlarged scales down the middle of 
the back identifies this species and separates the United States race from all 
other lizard species of the country. Characteristic also is the peculiar pattern, 
the relatively large size, and the relatively small, blunt head. The head strongly 
resembles that of the most primitive, large iguanas like Iguana, Ctenosaura 
Conolophus, etc. 

Habitat. These lizards live on the flat desert where they are frequently seen 
in the scanty shade of small bushes. They are exceedingly wary and dash away 
before the observer gets within 40 or 50 feet of them. They can best be hunted 
from a car, from which they do not run as readily as from human beings. In 
any case they usually must be shot. When not foraging, they live in small 
mammal burrows near the bases of bushes or cacti. 

Habits. “When wounded they puff themselves up till their sides become 
taut, and may then be pulled from a small hole only with difficulty. With 
curiosity aroused they prop themselves high on their fore limbs, attentively 
viewing the passer-by and seldom showing-olf with up-and-down movements 
of the body” (Camp). “On cloudy days, even though the temperature re 
mains above too® F., they may seldom be seen and appear sluggish, some 
times allowing one to approach to within a few feet of them before running" 
(Cowles). At temperatures of about 55® to 60® C. (131® to 140® F.) when 
the body temperatures are about 44^2® C. to 53® C. (112® to 127® F.), they die. 

The food consists almost entirely of plant matter, including alfalfa leaves, 
or the leaves, flowers, and fruit of low bushes. This herbivorous habit is of 
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considerable interest and adds still further evidence for the relation of these 
lizards to the large primitive iguanas, which also are herbivorous. 

It has been suggested that these lizards mate in August, when they have 
been seen in pairs and seemed to be breeding. Observations seemed to show 
that a given pair occupied the same territory and rarely traveled far from it” 
(Cowles). 

Hibernation begins in late October, when the animals burrow a few inches 
to 2 feet under the surface of the soil. The adults burrow to greater depths 
than the young. 

Problems. Almost nothing is known of the breeding habits and life history 
of this species. 

References. Atsatt, 1939, pp. 245-246, color changes {lit. cit.)\ Camp, 1916, p. 
515 (Calif.)] Cowles, 1941, pp. 128-129 Van Denburgh, 1922, pp. 73-78, 

pi. 2, general (gen. lit.). 


The Chuckwallas 
Genus SAUROMALUS Dumeril 


Few lizards of the Southwest are more fabled than those of this genus. This 
is no doubt due to their rather large size, their secrctivity and abundance that 
together make them a game animal, and finally to their edibility. 

There are some seven species * now recognized in this rather homogeneous 
genus. They are confined to Baja California and adjacent islands, northwest- 
ern Mexico (Sonora), and southwestern United States. They belong in the 
same general group as Dipsosaurus and Ctenosaura, and like them are her- 
bivorous and egg-laying. Some details of the scutellation of a typical species 
are shown in Fig. 62. 


^ A revision of this genus entitled ‘The Chuckwallas, genus Sauromalus,” by Charles 
E. Shaw, was published on August 31, 1945, in the Transactions of the San Diego Society 
of Natural History, vol. 10, no. 15, pp. 269-306, text fig. i, map. Nine species and su^ 
species are treated; of these two occur in the United States. These two are distinguished 
as follows: 

I, Scales finer and less spinosc, especially on the tail; scales around middle of upper arm 
50-61, av. 54.5; deserts of southeastern California, southern Nevada, southern Utah, 

northern Baja California, and Arizona north of the line Canyon Lakc-Casa Grand^ 

obesus obesus (Baird; 

(Great Basin Chuckwalla) 

Scales larger and less spinose; scales around middle of upper arm 39-49. 

zona south of the line Canyon Lak<>-CasaGrando-Yuma .. 
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Fig, 62. Typical scutcllation in Saiiromahn, from S. obesus, Yampai Valley, 
Arizona. A, top of head; B, underside of head; C, side of head; D, ventral 
view of right hind leg and anal region; E, section of body in side view. From 
Cope. 


Northern Chuckwalla Sauromalus obesus (Baird) 

(Figs. 37, 38, p. 88; Fig. 62; PL 15) 

Range. Extreme southern Nevada, southwestern Utah, western Arizona, 
southeastern California, the northern half of Baja California, and probably 
northwestern Sonora. Type locality— Fort Yuma, Arizona. (Map 3, p, 486.) 

Size. With the exception of the Gila monster this is the largest species of 
lizard definitely known from the United States. Adults reach their usual 
maximum size at about 210 mm. ( 8*4 in.) snout to vent. The tail is thick at 
the base, tapered toward the tip, and is of about the same length as the head 
and body. Specimens of this size have a body about 90 mm. (3*4 in.) wide, 
and a head about 32 mm. (i *4 in.) wide at the level of the cars, excluding the 
ear denticles. The body and tail are distinctly flattened, the head a little less 
so. The limbs are stout, the hind legs a little the larger. 

Color. Young specimens have 4 or 5 broad, brown crossbands on the body, 
and 3 or 4 on the tail. The light spaces between the crossbands are about half 
as wide as the bands themselves. As the young reach larger size, the daik 
crossbands on the body begin to break up by the formation of small, irregular, 
ight areas within them. The bands still remain visible on specimens with a 
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snout-vent length o£ about 150 mm. (6 in.). In larger adults they disappear 
completely e.xcept near the rump and across the shoulders, where there is a 
vague concentration of black or dark brown pigment. The light areas become 
red. The tail bands change relatively little, not breaking up as do the body 
bands; they vary greatly in distinctness, however, sometimes being very 
prominent, at other limes fading almost completely. Specimens thought to 
have while tails may actually be in the light phase of their pattern repertoire, 
or may just have failed to shed the outer “skin” of the tail; apparently the tail 
“skin” does not shed readily for some reason. 

Live adults are rather brightly marked, but arc extremely variable. Some 
show a great deal of red both above and below. One fairly typical adult male, 
in life, had the 

Top of head dark brown, nearly black, with many yellow scales scattered over the 
occiput and head and small patches of orange in the ear just behind the tympanum; 
back speckled with black scales in lichen-like pattern; about an equal number of 
orange and of yellow scales, evenly dispersed, covering most of back; shoulder 
patches large, dark brown, and dorsal surface of limbs dark brown; feet spotted 
with yellow; head and limbs beneath, black; belly almost uniform dark morocco 
to brick red; tail abruptly lighter than rest of body, deep colonial buff, faintly 
banded with three broad rings of deep olive buff (Camp). 


The ability of this lizard to change its color in response to change in light, 
temperature, movements, etc., is well known and has been exclaimed over by 
numerous observers. For an accurate account of some changes due to variation 
of light intensity, see Atsait. 

Scalation. See Fig. 62. All the scales of this animal are small, those on the 
tail the largest. Most of the scales are fiat and lack sharp points, but some on 
the sides of the neck and body are somewhat enlarged and pointed. All the 
head scales are flat and more or less square, rectangular, or circular, none over- 
lapping. Those toward the middle are largest; the labials arc not large, but 
distinct. There is a fold across the posterior part of the throat, marked by tiny 
scales smaller than those preceding or following them. There are no enlarged 
postanal scales in males. Scales on the dorsal surface of the limbs arc feebly 
keeled. The tail scales arc in rings, all of equal size. There is a series of 
large femoral pores, 11 to 24 in number, averaging 16.5. The ear opening is 
large and oval, and protected by a series of 2 or 3 enlarged, thickened scales 
projecting over it from the anterior border. 


Recognition Characters. The fat body, the uniformly small scales, the gran- 
ular throat fold, and the lack of overlapping scales on the head (cither super- 
ciliaries or labials) separate this spec ies from all others in the United States. 

PI. 15. Satiromaliis obesus. A, southern California: Gloyd photograph. B, C, Victor- 
ville, San Bernardino County, California; male. U.S. Fish and Wildlife Service photo- 
graphs. D, no locality; young. 
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Adults cannot possibly be confused with anything else, for there are no other 
lizards of this size known in this country, except the Gila monster, which is 
much different. The giant false uta is somewhat similar, but has, among many 
other differences, overlapping superciliary scales. The only other lizard of a 
size comparable to the chuckwalla that may occur in the United States is the 
northern false iguana; this can be distinguished by the series of enlarged 
scales extending along the middle of the back. 

Habitat. These lizards are restricted to areas with large rocks and boulders, 
usually on barren hills and mountains below 4000 feet. They also occur in 
ancient lava beds. They sun themselves on the rocks during the day, and at 
night, or when disturbed, seek refuge in the cracks and crevices of their 
abodes. They are very wary and easily slip into concealment while the ob- 
server is still several hundred feet away. When found in rock crevices, they 
swell their bodies by inflating the lungs so that the rough skin is very tightly 
applied to the walls of the crack. Thus they are extremely difficult to extract. 
It is said that ruthless collectors can counter this defense by pricking the lungs 
and thus deflating the animals; this procedure is frowned upon, however, not 
only by collectors who have tried it and found it impractical, but also by those 
who have esteem for good sportsmanship and humane considerations. A 
more effective, sporting, and humane procedure, described by Klauber, is 
“to take a soft iron wire and thread it through the crevice in back of the 
chuck; then by sawing and pulling on the two ends he can usually be brought 
out. Another scheme, if his head can be reached with a stick, is to tap him 
repeatedly on the nose, whereupon he will accommodatingly back out.” A 
crowbar, shovel, and piece of fishing line are also valuable pieces of equipment 
for securing specimens. 

Habits. The food consists entirely of plant matter, including the tenderer 
part.s such as leaves, flowers, and fruits. In their native haunts these lizards 
utilize almost any plant as food. In captivity they will eat grass, cantaloupes, 
watermelon, bananas, lettuce, and radish tops, among other things. 

“While chuckwallas are usually rather tame, in twisting about endeavoring 
to escape they will occasionally slash with their tails.” This habit perhaps is 
a holdover from the time when the tail may have had spines, as do our 
present-day false iguanas {Ctenosaura), which lash freely and very effectively 
with their very spiny, rough tails. "When annoyed they open their mouths 
and will sometimes try to bite” (Klauber). Like their not too distant relatives, 
the false iguanas, these lizards are prized as food by some of the human in- 
habitants of their range. Hawks and other birds of prey also are their enemies. 

It seems probable that, like many other lizards, the chuckwallas spend most 
of their time in a rather restricted zone (cf. Bogert). 

Their breeding habits are practically unknown. Suspected breeding activi- 
ties in cracks in rocks have been observed in May and June. One female is 
recorded with 6 eggs in the body. Presumably the eggs are laid in the rock 
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crevices. They are notably late in emergence from hibernation, as is to be 
expected of such a large species, appearing about a month after Uta stans- 

buriana. 

The inflation response so characteristic of chuckwallas is, of course, an in- 
flation of the lungs. Salt has briefly described the lungs and the supposed 
mechanism of inflation. 

When inflating, the chuckwalla appears to inhale to the normal point. The animal 
then makes a series of swallowing motions during which it appears to force air 
down the trachea with the tongue. During the swallowing, it appears that the 
tongue is held over the internal nares, sealing the mouth cavity. At the end of 
each swallow the animal presses the end of the glottis between the tongue and the 
roof of the mouth to prevent deflation. With the lungs thus closed it takes in 
another mouthful of air and repeals the process. When entirely inflated the animal 
probably holds the glottis with the longue. The breath is held for a protracted 
period. The maximum time has not been determined. ... In super-inflation there 
is an increase of 300 per cent in the lung volume over normal respiration volume, 
with a similar increase of 58 per cent in the torso volume. 

Problems. The course of the life history of this species furnishes an attrac- 
tive problem. It is a curious fact that practically nothing is known of the life 
histories of the larger species of lizards of our southwest and Mexico. 

Rejerences. Atsatt, 1939, pp. 249-250, pi. 9 (lit. cit.)\ Bogerl, 1930, p. 6 (Calif.); 
Camp, 1916, p. 522 (Calif.); Klauber, 1939, p. 86 (/Iriz.); Salt, 1943, P- *93» 
Ration mechanism (lit.cit.); Van Denburgh, 1922, pp. 86-93, 3> 4 


The Sand-Lizard Section 

Three genera comprise this closely knit group: Callisaurus, Holbrookia, 
and JJma. All have oblique labials, granular dorsal scales, small head scales, 
a gular fold, a peculiar median, triangular postmental, several prominent post- 
labials, and much the same habits. All live on more or less loose sandy soil, 
where their long legs and toes are used to advantage. They have scoop-shaped 
heads and more or less flaring labial regions, and the lower jaw is more or less 
countersunk; all these features are adaptations that permit ready burrowing 
under the surface of the sand. Their tails are relatively short and dorso- 
vcntrally flattened, and many species have black bars across the undersurface 
of the tail. 

From the viewpoint of lack of prominent morphological modifications 
Callisaurus seems the most primitive of the group, for Holbrool(ia does not 
have the ear opening, and Uma has prominent digital fringes. Uma obviously 
is specialized along Callisaurus lines, while Holbroof^ia could be interpreted 
as a reversion. H. texana in the West is very much like Callisaurus. and is 
supplanted farther east by a small-bodied series of forms (maculata and Oro- 



HANDBOOK OF LIZARDS 


II4 

pinqua), one of which still shows evidence of ventral caudal bands. There is 
also the possibility that the small species of Holbrookja are most primitive, the 
ear-opening loss being their only marked specialization. 


The Earless Lizards 

Genus HOLBROOKIA Girard 

This is a puzzling genus of about eleven forms, eight of which occur in this 
country; they comprise some three or four species, all of which, with one ex- 
ception, are so alike that they must be carefully examined to be identified. 
The one exception — and it is a very outstanding one — is the greater earless 
lizard {texana), which is very different from the other members of the genus. 
In fact it is so distinct that some have thought it should be placed in a separate 
genus. Some details of the scutellation of a typical species are shown in Fig. 63. 
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Fjc. 63 . Typical scutellation in Holbrool(ia, from H. /«. ntaculata, 
Fort Kearney to Laramie, Wyoming. A, top of head; B, underside 
of head; C, side of head; D, ventral view of right hind leg and 
anal region; E, section of body in side view. From Cope. 


In habits and habitat all species are remarkably alike. They occur largely 
in sandy areas, generally rather dry. All are cgg-laying. 
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KEY TO SPECIES OF HOLBROOKIA 

1. Tail flat, with broad, black, ventral bands; lateroventral black marks 

placed far posteriorly, continued dorsally above the lateral fold, and 

slanting anteroventrally on belly texana (p. 134) 

Tail rounded; no ventral subcaudal marks save small spots in one sub- 
species; lateroventral marks placed farther anteriorly, not extending 
upon dorsal surface and slanting posteroventrally on belly . . 2 

2. Several black spots under tail; dorsal pattern of large, well-defined 

spots equally sharp-edged on all sides; no light dots in pat- 
tern mactilata lacerata (p. 122) 

No black spots under tail; pattern not as described 3 

3. Dorsal body scales distinctly keeled, rather small propinqua (p. 132) 

Dorsal scales not keeled (although sometimes pointed and somewhat 

convex), larger, flat 4 

4. Tail generally shorter than the snout-vent measurement, usually not 

over 51 per cent or more of the total length; the higher proportions 

are of males 6 

Tail as long as or longer than the snout-vent measurement, 50 per cent 
to 58 per cent of the total length; the lower proportions are of 
females 5 

5. Femoral pores usually less than 12; spots usually very distinct, unless 

whole pattern is faded; relatively few dorsal light spots 

maculata piilchra (p. 124) 

Femoral pores usually 12 or more; dark spots usually rather obscured 
by numerous small, light dots, or by a dark ground color 
maculata thermophila (p. 129) 

6. Dorsal and ventral surfaces practically a uniform white 

maculata ruthveni (p. 126) 

A dorsal pattern of dark spots or light dots usually evident; if pattern 
faded, the ground color not white or very light gray 7 

7. Dorsal pattern of large, prominent, dark spots; light dots very few in 

females, more numerous in males; a dorsolateral and median light 
stripe usually evident; males with very little or no blue surround- 
ing lateral black marks on belly; and gular region dimly reticulated 

or gray-suffused maculata maculata (p. 115) 

Dorsal pattern of dark spots obscured, especially in males; light dots 
very numerous, even in females; light stripes scarcely evident; males 
with blue surrounding the oblique, black, belly marks; gular region 
usually very distinctly suffused with gray centrally and mottled lat- 
erally in adult males maculata approximans (p. 119) 

Northern Earless Lizard Holbrookja macidata maculata Girard 

(Fig- 63. p. 114; PI. 16) 

Range. Southeastern Wyoming, eastern Colorado, southern South Dakota, 
nearly all of Nebraska, central and western Kansas, the western half of Okla- 
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homa, the northern part of the Texas Panhandle, and extreme northeastern 
New Mexico. Type locality— opposite Grand Island, Platte River, Nebraska. 
(Map 4, p. 487.) 

Size. Specimens seldom exceed 53 mm. {iVs in.) snout to vent, but a maxi- 
mum of 61 mm. (2^6 in.) has been recorded. The tail is always at least a 
little shorter than the head and body in females (41 per cent to 49 per cent of 
the total length), but may be slightly longer in males (Burt gives range from 
44 per cent to 58.3 per cent, average 49 per cent). 

Color. Dorsal ground color light gray to gray-brown, frequently tinged 
with reddish laterally. A broad middorsal area is light gray, unmarked. On 
either side of this is a series of 9 to 14 dark brown spots on the body, and 3 or 
4 others on the basal part of the tail. The spots blend with the ground color 
anteriorly where the margin is more or less straight, but posteriorly the spots 
become darker, and have a sharply defined, dentate border. There is a small 
light dot in each indentation. The dark spots are a little broader than long, and 
are bordered laterally by a rather dim, dorsolateral light line extending from 
the orbit to the base of the tail. Another lateral light stripe, frequently more 
or less blended with the light belly color, extends from axilla to groin. Be- 
tween these two lines may be a uniform area of ground color, or a scries of 
very dim spots similar to those on the back. Below the lateral stripe there may 
be a dim, narrow, gray stripe, or no markings whatever may be prcsenlj 
frequently the light stripe is broken by irregular lines in extensive areas ex- 
tending ventrally from the lateral dark areas so that the stripe is scarcely 
distinguishable; in either case the lateral pigmentation terminates at the point 
where the enlarged belly scales merge with the small lateral scales. There may 
be feeble dark bars across the limbs. Usually on the head there is a dark, trans- 
verse, supraocular line, bordered behind by a light line interrupted medially. 
The tail color usually terminates laterally rather abruptly. 

On the sides of the belly, usually just anterior to a point halfway between 
axilla and groin, are 2 black, diagonal bars, directed posteroventrally, extend- 
ing from the extreme lateral belly scales and disappearing a short distance 
above the lateral fold. There may rarely be 1 or 2 similar bars posterior to 
these. They are always present in males, and usually also in females, although 
sometimes reduced. In females the belly is otherwise unmarked, except rarely 
for a gray suffusion in the gular region. In males the throat is usually grayish, 
and frequently there is some mottling or a barred pattern laterally. 

Scalation. See Fig. 63. Dorsal scales very small, flat; lateral scales a little 
smaller, decreasing in size toward belly, but somewhat pointed and elevated 
near tips; belly scales larger, smooth, flat, grading into lateral scales. A promi- 
nent, granular, gular fold, and a smaller, pregular one just anterior to it. 
Supraoculars numerous, slightly enlarged, separated from median head scales 
by I or 2 rows of small scales. Femoral pores usually between 10 and 14. En- 
larged postanals present in males. 
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Recognition Characters. The species niacnlata can be distinguished from all 
others of the genus by the absence of prominent keels on the dorsal scales, the 
relatively short tail (shorter than body in females, shorter also in males or 
only slightly longer), and the absence of broad, black bands under the tail. 



PI. i6. Holbroohia macnlata maculata. Three miles east of Sharon Springs, Kansas; male. 


The several subspecies of maculata, however, are very closely related and dis- 
Unguished only with difficulty. The northern plains race, m. maculata. is 
distinguished by the distinctness of the dark spots, the absence of numerous 
light dots, the rather distinctly striped pattern, the absence of blue about the 
diagonal belly marks, the lack of a bright throat pattern in males, and the 
smaller size (seldom exceeding 53 mm. snout to vent). These are very vaeuc 
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characters, yet an examination of many specimens from all parts of the range 
of the species leaves little doubt that the northeastern specimens are more or 
less uniformly different in appearance from other specimens. On the other 
hand, it has been impossible to characterize the race by means of the number 
of internasal scales (the average is about the same throughout the species), 
the extent of overlap of the labials (Nebraska specimens are like Arizona 
ones, and the variation is too great to permit a satisfactory definition of any 
differences), or by any other of the numerous characters in the head scutella- 
tion. 

Habitat. Typically, more or less sandy soil is frequented, where vegetation 
is rather low or sparse and where there is little grass. The chalk beds of west- 
ern Kansas are inhabited by considerable numbers. In central Kansas (Ellis 
County) Brennan reports them from the Mixed Prairie and Flat-Rock Hill- 
side habitats. In western Oklahoma Ortenburger and Freeman reported: 

Individuals were taken in many different situations; one at the edge of a cotton 
field (Harmon County), one among dead tumble weeds; another in grass growing 
on a sandy soil with many rocks; others in short grass-cactus-mesquite country 
(Harmon County); others in furrows of newly ploughed fields; many on sand 
which supported very sparse vegetation (Texas County); many others on a dry 
sand bar of Coldwater Creek among small willows, sedges, and ragweed. 

Habits. These are not extremely wary lizards, but they can be caught by 
hand only by resort to special means. On warm days they are very active and 
can be seen scampering about the bases of bushes. They retire early in the 
evening long before the sun actually sets. Mammal holes or other burrows are 
used as retreats during the night and on cold days. They are seldom found 
under rocks or other objects. 

In western Oklahoma, Ortenburger and Freeman say: 

They were always seen in the shade of some small bit of vegetation and unless 
driven out they are usually not seen or taken. The female is regularly frightened 
from shelter first; then commonly the male will follow the female as she runs 
away. The male will often lie at least partially buried in the dry sand. 

Usually they were found in pairs and once (June 28) a pair was found copu- 
lating. They ran for over a yard before disengaging themselves. In all instances 
where pairs were observed, the two individuals were within a foot or two of each 
other. 

Tihen and Sprague comment upon the amazing curiosity of these diminu- 
tive creatures. 

It was a frequent occurrence for them to appear while we were working m 
the quarry and watch us for hours at a time. In the summer of 1936, for over 
a week, one in particular was an almost daily visitor. He would arrive in the 
morning soon after we put in our appearance and take up a position near us, 
placing his front feet on a clod so as to be sure not to miss anything. In the hotter 
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part of the day he would seek out the shade of a particularly large clod, but would 
never leave us for any length of time. 

The food consists of insects and arachnids, of which grasshoppers comprise 
nearly a half, and bugs (Hemiptera) about one fourth. “The finding of 28 
chinch bugs and 12 other small insects in the stomach of a specimen collected 
in a wheat field in Ottawa County suggests that the spotted lizard may be of 
considerable economic importance in some sections" (Burt). 

The breeding habits arc practically unknown. Copulation, as indicated 
above, occurs in the spring (late June and probably early July). The eggs 
number 6 to 8 and are probably laid in August; in late July eggs measured 
about 12 X 18 mm. 

Problems. It appears very doubtful that a practical, concrete means of char- 
acterizing this race and its relatives exists, yet until such a means is found 
there will remain indefinitely a problem in defining the ranges of the several 
subspecies, or even in defending their actual validity. Accordingly the genus, 
particularly the maciilata group, merits a careful study perhaps more than 
any other in the United States. 

References. Brennan, 1938, p. 346 (Kans.)\ Burl, 1928, pp. 11-16, fig. 2, Kansas 
distribution, description (Kans.); idem, 1928, pp. 53-54, food (Kans.)-, Ellis and 
Henderson, 1913, pp. 70-71, figs 7-9, Colorado distribution {Colo.)\ Hudson, 1942, 
PP* 32-35> ni3P 9» Nebraska distribution {Nebr.)\ Ortenburger and Freeman, 1930, 
pp. 178-179, Oklahoma records and habits (O/^/a.); Tihcn and Sprague, 1939, p. 
503, Kansas habits {Kans.). 


Speckled Earless Lizard Holbrool^ia maculata approximans Baird 
(PI. 17) 


Range. Southeastern Utah, southwestern and south-central Colorado south- 
ward through most of New Mexico, eastern Arizona, and western Texas; 
southward in Mexico to central Chihuahua and Coahuila. Type localitv— 
Lower Rio Grande.” (Map 4, p, 487.) 

Size. Larger than m. maculata, frequently measuring over 53 mm. (2^8 in.) ; 
the largest snout-vent measurement recorded is 61 mm. (2^0 in.). The tail 
IS genemlly shorter than the body, varying from 42 to 48 per cent of the total 
length in females, 42 to 50 per cent in males. 

Color. As in m. maculata, except that the males have very numerous, small, 
light spots on the dorsal surface; the gular region is usually heavily mottled* 
and there is usually a distinct area of blue surrounding the diagonal belly 
m females the dorsal light spots are numerous. The dorsolateral 

dalTrlnf^'^V'^u ‘T the dorsal 

dark spot tend to be reduced or obscured by other marks. In some specimens 

the dorsal surface is very finely speckled and lacks dark spots. Especially in 




a approxinians. A, 3 miles cast of Holbrook 
noila, Arizona; female. D, same locality; n 


Pi. 17. Holbrool^ia n 
B, same locality: male 
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northwestern specimens, the dark spots are very small and rather broken up. 

Sedation. As in m. maculata (Fig. 63); the pores vary from 8 to 13, aver- 
aging II. A supposed dif?erencc in the narrowness and degree of slant in the 
supralabials simply does not exist. 

Recognition Characters. From m. maculata. the race most easily confused 
with this, the chief differences are in pattern: the reduced or obscured dorsal 
dark spots, the presence of numerous light spots, the absence of a striped pat- 
tern, the presence of distinct blue areas about the black belly marks in males, 
and the distinctly marked throat in males characterize m. approximans. The 
size in m. approximans is also distinctly greater, specimens frequently cxceed- 
ing 53 mm. (2H in.) snout to vent. 

Habitat. A plains species, generally occurring in open areas rather than in 
canyons and amongst boulders. It prefers sandy or fine, gravelly soil. In Ari- 
zona Gloyd observes that in the vicinity of the Huachuca Mountains speci- 
mens were taken only below 5000 feet. 

Habits. Very little is recorded. The food consists of insects, chiefly ants and 
grasshoppers. Females taken as late as the first part of August still may carry 
large eggs in the abdomen. King records a specimen regurgitated by a large 
toad, Bufo ahariits. Camp had the novel experience of having a specimen 
“dropped near me by a small hawk which had killed the lizard by a severe 
blow on the back of the head.” The same author (in Schmidt) continues: 

During a single warm day (July 2, 1921) spent in the Carrizo wash, eight to 
fourteen miles northwest of Adamana [Arizona 1 a large number of Holbrookia 
were seen and a series was collected. All were taken near or under small bushes 
in the hot, flat ground immediately above the low banks of the wash. None were 
noted on the mesas and uplands above. The lizards by remaining motionless and 
lying close to the light-colored soil made themselves inconspicuous. If approached 
carefully they could sometimes be captured in the hand. A female lizard which 
had been wounded, ran under my feet, and a male, seeing her actively squirming, 
became excited and seizing the back of her neck in his teeth, attempted copulation, 
twisting one hind leg around the tail and inserting one hemipenis from the right 
side. The female was nearly dead and the male allowed himself to be captured 
without attempting escape. 

Problems. The exact area of intergradation between m. maculata and m. ap- 
proximans remains a problem. I consider as intergrades specimens from the 
southern Panhandle of Te.\as (Potter and Swisher counties) and from Mon- 
toya, Quay County, New Mexico. Much more remains to be learned of this 
species, however, before the exact area of intergradation can be known. 

It is not impossible that m. approximans, as here visualized, may consist of 
two races. Schmidt has distinguished northwestern specimens as another 

race, m. campi, but I have been unable to detect constant differences in the 
few specimens examined. 

A recent note (Shreve) purports to record this race from Bagdad, C^U- 



122 


HANDBOOK OF LIZARDS 


forma. The locality or the identification must be in error. The westernmost 
locality known to me is 20 miles west of Kingman, Mohave County, Arizona. 

The paucity of published information on the habits of this race is amazing 
considering the abundance of these lizards. 


Gloyd, 1937, pp. 107-108, Arizona records (Ariz.); King, 1932, p. 
176 (/^r/^.); Ruthven, 1907, pp. 525-526, color, food, habitat (Ariz.); Schmidt, 
1922, pp. 721-724, pi. 60, description, taxonomy, range (gen. lit.); Shreve, 1935, p. 
185 (Calif.); Van Denburgh, 1922, pp. 170-175. pi. 14, description, localities (gen. 

wH • i • 


Band-tailed Earless Lizard Holbrookja maculata lacerata Cope 
(PI. 18) 

Range. Uncertain. The few records are widely scattered, and the distribu- 
tion may be discontinuous. Known from northern central (Erath County) to 
southern central Texas (Bexar County) east to Waco and west to Crockett, 
Howard, Irion, Sterling, Tom Green, and Val Verde counties; southward 
into northeastern Coahuila. Type locality — Erath County; west of the Upper 
Brazos, Comanche County; on the Guadalupe River, Kendall or Comal 
County. (Map 4, p. 487.) 

Size. The mazimum snout-vent length recorded is 65 mm. (2%c in.). The 
tail is about as long as the head and body, varying from 48 to 51 per cent of 
the total length. 

Color. A juvenile specimen has only 7 large, dark spots on either side of the 
middorsal line; they are longer than wide. There is a lateral series of similar 
spots, somewhat smaller, and below this another scries of very irregular spots. 
The ground color is light brownish gray. There are no distinct light spots, 
although some of the dark spots appear to have light posterior edges. There 
are 4 small, lateral, abdominal, black marks. Under the tail there are 7 oval, 
black spots, not reaching the sides of the tail. 

An adult female measuring 57 mm. snout to vent (2^ in.) has a bold, clear 
pattern of very well-defined, evenly edged, dark spots on a light, slate-gray 
background; there are 7 to 8 spots on either side of the middorsum from 
shoulders to base of tail, and on the tail and neck the two series are continued. 
The anterior edges of the blotches are smoothly concave, the posterior edges 
undulate, generally convex; the blotches are about twice as wide as long. On 
each side of the body is another scries of spots, but a little less well defined 
than the more dorsal series. There are conspicuous, bandlike spots on the hind 
legs, and less distinct ones on the forelegs. The belly is white. At the extreme 
lateral edge of the belly are 2 small black dots on one side, 3 on the other. 
There arc 7 small, dark blotches under the tail, the posterior ones fading. 
Scalation. The chief features of the scalaiion of the juvenile are the small 
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size of the scales in the frontal region, all broken in irregular, small scales; the 
conspicuous keeling of the scales on the dorsal surface of the base of the tail, 
and also on the rump (even the anterior dorsal scales are weakly keeled) ; and 
the keeled scales on the dorsal surface of the shank and on the anterodorsal 
surface of the thigh. The adult, however, shows none of these peculiar scale 
characters. The frontal scales are normal, and the keeling is as in m. maculata. 



PI. 18. Holbrookia maculata lacerata. A. B, Wimberly, Hays County, Texas; female. 
Maas photographs. C, D, Moody, Texas. 


Recogmtion Characters. The juvenile specimen described above seems to 
be different from juveniles of other subspecies of maculata, as well as of other 
yeeies of Holbroo^ia. Not only are the numerous black spots under the tail 
distinctive, but also the very large and few dark dorsal spots (only 7, lon<»er 
than wide as opposed to 9 to 14, wider than long), the small, equal scalcs°in 
the frontal region, and the keeled scales on the rump, base of tail, and dorsal 

surfaces of the hind legs. Yet the adult possesses none of these characters save 
tnc bold pattern and subcaudal marks. 

Absence of the lateral, abdominal, black marks does not seem to charactcr- 
unique, as I have seen at least one approximans (specimen No. 69058 in the 
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University of Michigan Museum of Zoology, from Potter County, Texas) 
with one large spot (perhaps more originally present, tail regenerated). Upon 
specimens such as this no doubt Ortenburger (1930, Ol{la.) included "m. 
lacerata” in “southwestern Oklahoma.” The existence of such specimens 
makes the actual existence of m. lacerata as a distinct species very dubious, 
especially since Schmidt says two of the m. lacerata examined by him have no 
ventral tail spots. Accordingly there is no single character by which specimens 
can be identified as m. lacerata, except perhaps the distinct, bold, dorsal pat- 
tern. Even this may not be of regular or unique occurrence. On the whole 
it must be concluded that this race rests upon very tenuous grounds. The 
specimens which have been assigned to the race, however, are from an area 
not occupied by any other Holbrool{ta species, except texana and perhaps pro- 
pinqua, to neither of which does it appear to be closely related. The range in- 
dicated borders that of m. approximans on the southeast. Only because of this 
geographic segregation does it appear probable that m. lacerata is a valid and 
distinct form. 

Habits and Habitat. Presumably as in other races of maculata, but not spe- 
cifically known. 

Problems. The true status of this lizard is one of the most attractive prob- 
lems offered in the genus. To settle it, however, much collecting in the areas 
included in and adjacent to its presumed range will be necessary. The paucity 
of specimens from these regions is amazing. Perhaps, as Schmidt suggests, this 
is a decadent form, declining in numbers. 

References. Cope, 1900, pp. 292-293, fig. 32, description {gen. lit.); Schmidt, 
1922, p. 718, taxonomy, range (gen. lit.). 


Mountain Earless Lizard Holbrookja maculata ptdehra Schmidt 

(PI. 19) 

Range. The Huachuca and adjacent mountains of extreme southeastern 
Arizona, above about 5000 feet. Type locality — Carr Canyon, ^200 feet, Hua- 
chuca Mountains, Arizona. (Map 4, p. 487.) 

Size. Somewhat larger than m. maculata, frequently measuring over 53 mm. 
{2V& in.) snout to vent; the largest measurement, however, is only 58 mm. 
(2^10 in.). The tail is distinctly longer than the body in males, varying from 
51 to 56 per cent of the total length; in females it tends to be shorter, varying 

from 50 to 54 per cent of the total length. 

Color. The pattern is basically like that of m. maculata. except that no stripes 
whatever arc evident; the lateral row of dark spots is usually fairly distinct; 
and the dorsal spots show no tendency to fade. An irregular dark line, bor- 
dered above by white, is usually rather distinct in the posterior surface of the 
thigh. The ground color is frequently golden brown. Even in the largest 
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adults the dark spots are rather distinct. Small, light dots are present, but very 
few. The hind limbs are distinctly barred. The black bars on the sides of the 
belly are halfway between axilla and groin, surrounded by a narrow blue area, 



n.ri'c; B: " oZt " 


T '“"8 broad. The throa, usually is 

mottled in adult males. • 

Much as in m. muctou (Fig, 63). Dorsal scales a little larger 

!Ct'’.r P“''“ * “ ■> average 

Rccognmon Characters. This race is a close relative of ™. approxmmns. 
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which, like it, is of relatively large size. The two differ chiefly in pattern and 
tail length, m. pulchra having a longer tail, dark dorsal spots distinct through- 
out life, and few light dots. It somewhat resembles m. maculata, but lacks the 
light stripes, reaches a larger size, and has a longer tail. 

Habits and Habitat. Gloyd reports: 

We collected this species in July, 1931, on the Carr Canon side of Carr Peak at an 
elevation of between 5500 and 6000 feet. This is the type locality (Schmidt, 1921, 
p. i) although a somewhat higher elevation. The species was more abundant than 
the series collected would indicate for these lizards were very shy, often seeking 
shelter in deep crevices or beneath large boulders. They seemed more alert and 
more swift of movement than the approximans of the plain. 

Problems. Although I have called m. pulchra a subspecies of maculata here, 
the situation needs much further study. What appear to be intergradcs be- 
tween m. approximans and m. pulchra occur at lower elevations in the Hua- 
chuca Mountains; the specimens have the distinctive pattern of m. pulchra. 
but short tails like m. approximans. H. m. pulchra is interpreted as a high- 
elevation race intergrading at lower elevations with the more widespread 
m. approximans. 

References. Gloyd, 1937, p. 108 (Ariz.); Schmidt, 1922, pp. 716-718, pi. 54 
{gen. lit.). 

Bleached Earless Lizard HolbrooJ^ia maculata ruthveni Smith 

(PI. 20) 

Range. The White Sands, near Alamogordo, Otero County, New Mexico. 
Type locality — the same. (Map 4, p. 487.) 

Size. Probably about as in m. approximans. 

Color. Rulhven describes the coloration of fresh specimens as follows: 

Like the other lizards taken on the White Sands, these Holbroo^ias arc re- 
markably light colored, there being no dorsal blotches as in f/. m. approximans. 
The specimens obtained are nearly pure white with two jet black, crescentic, lateral 
spots which are placed slightly farther forward than in approximans, the foremost 
lying under the point of the elbow in the former, generally behind it in the latter. 
These slight differences serve to ally the While Sands specimens with H. m. fla- 
vilenta and to distinguish them from H. m. approximans. 

In one specimen (No. 113) the color of the dorsal surface is uniformly grayish 
white, except for faint traces of dusky on the hind limbs, sides of head, and base 
of tail, and numerous faint spots of orange yellow that at a distance give a slig t y 
pinkish appearance to the body. The head is light golden yellow above. There is 
a faint pinkish line extending from the outer canthus along the sides of the body 
and base of the tail, and another from the angle of the mouth to the groin, which 
is continued along the inner and outer sides of the thigh and base of tail. Heliy 

crearhy white, immaculate. 



FAMILY ICrANIDAE: GESL'S HOLBROOKIA 


127 



=0. HMrcok,a machta r, Whit. Sands, New Mesico. A, C, E F male- 
H. D, female. Maas photographs. • f. male, 
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Two Other specimens (Nos. 473-474) are almost identical in color with the last 
except that the dusky markings on the back are slightly increased in amount,’ 
making the orange spots somewhat more distinct. In No. 474 the upper surface 
of the head is also marked with darker. 

Three others, while also very pallid, are a little darker than those described above. 
In the darkest individual (No. 472) the ground color is light gray, with numerous 
small dark spots interspersed with orange colored ones; the dark spots distinct 
or obscure but without definite arrangement. The amount of dark pigment is 
greatest on the upper surface of the limbs and tail. The color of the head is light 
golden yellow, that of the under surfaces the same as in the other two specimens. 
The pinkish lateral line is not discernible. 

Scalation. The type has 2 rows of scales between interparietal and the i or 2 
rows of granules (circumorbitals) surrounding the supraocular area; a me- 
dian series of frontal scales; 3 rows of internasals; 3 scales bordering rostral 
behind, between anterior infralabials; 2 canihals, no subnasal; rostral in con- 
tact with a row of postrostrals; 4 loreal rows, 3 between anterior canthal and 
supralabials; a complete row of scales between enlarged supralabials and sub- 
ocular; supralabials low, elongate. Dorsal scales small, smooth; lateral scales 
smaller, somewhat protruding; ventral scales smooth, flat; scales on dorsal sur- 
faces of limbs very weakly or not at all keeled; only distal caudal scales keeled. 
Femoral pores ii to 13. 

Ruthven gives a variation of from 7 to 14 in femoral pore count of other 
specimens. 

Recognition Characters. This race, restricted to the White Sands of souih- 
ern New Mexico, is a local population of very white specimens with no trace 
of pattern save for small, light spots. It is not the same as the spotless specimen 
described as fiavilenta by Cope; spotless holbrookias, of several forms, are 
fairly common, but these arc not bleached as are the White Sands specimens; 
they have the normal gray or brown dorsal ground color. 

Habits and Habitat. According to the observations of Ruthven, 

this Holbrookja was only found on the White Sands, although it probably occurs 
also in the Alriplcx association. In this habitat it is quite common on the dunes, 
but very difficult to observe owing to its shyness and protective coloring. Usually 
the first glimpse that one gets of an individual is a flurry of sand up the side of 
some distant dune. When the lizard stops the orange tint of the pale ground 
color harmonizes so perfectly with the delicate buff or pinkish hue which the 
sands take on in intense sunlight, that even when looking directly at it from a 
distance of a few feet it is difficult to differentiate the form from the background. 

It runs about on the sides of the dunes, picking up its food which consists of 
ants, small beetles, and spiders. When surprised it dashes up the dune; taking 
refuge in the bushes or ground squirrel holes on the summit. Females taken in 
July contain large eggs. 

Bugbee reports, “Several kept in captivity in a box containing white sand 
were observed to dig into the sand although not to the extent as the next 
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species [Cnemidopborus perplexits]. Often they barely covered their bodies 

allowing the head to remain free or at least the eyes exposed ” 

Problems. The most interesting problem this form presents is the investiga- 
tion of the variability of the peculiar bleached appearance. As remarked above, 
this is apparently a genetic character, but carefully controlled experiments to 
prove or disprove this assumption have never been published. 

As a rule it is not wise, in herpetology, to give names to local populations, 
even though well isolated. In the present case, the White Sands population 
has gained such notoriety because of the bleached coloration— apparently an 
adaptation to the white environment— that it is convenient to have a name for 
it. In fact, others have recognized it but have used the name flai'ilenta, which, 
as stated above, is based simply upon a specimen with normal ground color 
but lacking the dark spots. The disappearance of the dark spots is a frequent 
phenomenon throughout the range of mactilata, but nowhere, except at the 
White Sands, do bleached specimens, practically without a ground color, 
occur. Specimens kept for over a year by Dr. Stuart have, he has told me, 
retained their white coloration even under experimental laboratory condi- 
tions, so the adaptation would appear to be not a transitory feature, as Atsatt 
(///. cit.) has suggested, but rather a genetic character. 

References. Bugbec, 1942, p. 317 (A/.A/.); Ruthven, 1907, pp. 523-525, color, 
variation, habits (Ariz.); Schmidt, 1922, pp. 720-721, taxonomy (gen. lit.); Smith, 
‘943. PP- 339-344. taxonomy (N.A/.). 


Western Earless Lizard Holbrookja maculata thermoph 'xla Barbour 

(Fig. 40, p. 88; Fig. 64; PI. 21 ) 


Range. Central southern Arizona southward through central Sonora to 
near its southern border. Type locality — San Jose de Guaymas, Sonora. (Map 
4.P-487-) 

Size. A large species, reaching 75 mm. (3 in.) in males, 65 mm. {2% 0 in.) in 
females, snout to vent. The tail is longer than the body in both sexes, varying 
from 50 to 57 per cent in females, and from 51 to 60 per cent in males, of the 
total length. 

Color. Much as described for m. maculata, with 9 to 11 dark dorsal blotches 
on each side of median line, and a similar, but much less distinct series on the 
sides. There are no light stripes, except sometimes on the neck. The dorsal 
dark spots may be well defined or rather vague. There are numerous relatively 
large, light spots scattered on the sides of the body. The labial region is usually 
barred, and the gular region mottled, in males. There are 2 rather large, black, 
diagonal bars on either side of abdomen, becoming brown and shortly disap- 
pearing above the lateral fold; they are surrounded by a fairly extensive li^ht 
blue patch. ® 
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PI. 21. Holbrookia maculata thermophila. Nogales, Arizona; male. 


Scahtion. Dorsal scales flat, relatively large (compared with others of the 
genus) ; scales on dorsal surfaces of limbs keeled. Generally the supraoculars 
merge with the median dorsal head scales at several points, the usual rows of 
small scales bordering the supraocular area being largely absent (Fig. 64, 
compare with Fig. 63A). Femoral pores 10 to 16, average about 13. 
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Recognition Characters. In scale characters the most distinctive feature of 
m. thermophila is the reduction of the row of small scales (circumorbilals) 
bordering the supraoculars medially; the supraoculars, or a part of them, are 
usually in direct contact with the median head scales; this character is not in- 
variable, but occurs in no other species of the genus in the United States. The 
tail is longer than in the other subspecies of macnlata, e.xcept for m. pulchra. 
From the latter race m. thermophila differs in having numerous distinct light 
spots on the sides of the body, less distinct dorsal blotches, the somewhat 
higher average femoral pore count, and the reduction of the scales bordering 
the supraocular scales. From m. approximans it differs in having a longer 
tail, in the supraocular character, in having fairly distinct lateral blotches, 
and in the larger size. There are other minor differences. 



Fig. 64. Holbrcoh^ia ?}Uict(lata 
thermophila, top of head. From 
Schmidt. 


Habitat. Gloyd records the race from “the cholla-sahuaro-ocotilla desert of 
the Canada del Oro, twenty miles north of Tucson.” 

Habits. Presumably much like those of the speckled earless lizard. MacCoy 
records the occurrence of spiders and insect fragments in the stomach. 

Problems. The assumption that m. thermophila and m. pulchra are .sub- 
species of macnlata needs much further study before confirmation. As others 
have pointed out repeatedly, the tail length character will not always dis- 
tinguish m. approximans from the other two forms; this is partly because of 
the natural variability of the forms, which are not wholly different in this 
respect, but also, it would appear, because intergradation occurs in intermedi- 
ate territories between all these forms. The several forms appear to occupy 
adjacent geographic ranges; and, because of the overlap of characters in re- 
mote parts of the range, complete intergradation at points where the ran*^cs 
meet is to be expected and does appear to occur. In the supraocular characrer, 
also, there is a trend in m. thermophila northward toward the condition nor- 
mal to m. approximans. Since the differences between the several races are not 
constant and appear to blend in intermediate territories, it docs not seem un- 
wise to consider all members of the group as subspecies of a sinole species- 
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this arrangement is compatible with, and supported by, geographic evidence. 

The life history is unknown. 

References. Gloyd, 1937, pp. 98, 107 (Ariz.); MacCoy, 1932, p. 16 {Ariz.)\ Often- 
burger, 1926, p. 105, brief notes, Arizona records (Ariz.); Schmidt, 1922, pp. 714- 
716, taxonomy, variation, distribution (gen. lit.); Smith, 1935, pp. 194-195, pi. 27, 
fig. I, pi. 28, fig. 4 variation, taxonomy (///. cit.). 


Keeled Earless Lizard Holbroo^ia propinqua Baird and Girard 

(PI. 22) 

Range. Central southern Texas, from near Brownsville north to San 
Antonio, west about to the Pecos River, east to Refugio County. Type local- 
ity— between Indianola and San Antonio, Texas. (Map 5, p. 487.) 



PI. 22. Holbrookia propinqua. A, lo miles south of Falfurrias. Texas; female. B, Somer- 
set, Texas. C, Poiect, Texas; male. 


Size. Maximum snout-vent measurement 59 mm. (2% in.) m males, 
59.5 mm. in females. Total length, maximum 141 mm. (5%6 in.) m mal«, 
127 mm. (5 in.) in females. The tail is notably shorter in females, 51 to 61 
per cent (average 55 per cent) of the total length, whereas in males it is 56 to 
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61 per cent (average 58 per cent) of the total length. The hind leg varies from 
71 to 93 per cent of the head-body length. 

Color. In adult males the dorsal surfaces of body, limbs, and tail are olive 
gray to brownish gray; top of head a little paler; an area near middorsal line 
is unmarked, but on the sides are numerous small, light spots yellow to bluish 
in color. In a dorsolateral position, a series of 8 or 9 dark spots may be present 
on either side; the spots fade anteriorly into the ground color, but their pos- 
terior edges are well defined, rather dark, and strongly undulate; a light spot 
may be present in the angle of each indentation of the dark spots. The dark 
spots, when present, continue upon the tail, where those of either side fuse, 
become smaller, and toward the tip disappear. The limbs may have vague, 
transverse, dark bands or tiny light spots. 

In males the throat is suffused with gray, in which irregular light areas may 
be discerned. On the sides of the belly are two diagonal dark lines, a little 
nearer axilla than groin, slanting posteroventrally, disappearing before reach- 
ing the dorsal surface. 

In females the entire ventral surfaces are white or cream, unmarked; in life 
they may be pinkish. In males, also, in life the light areas on the sides of the 
body may be pinkish. 

Scalation. Supraoculars numerous, distinctly enlarged, separated from me- 
dian head scales by 1 or 2 rows of small scales; interparietal separated from 
supraorbital semicircles by i row of relatively large scales; usually a distinct 
subnasal present on a line with the 2 canthals; usually 5 elongate, strongly 
diagonal supralabials; a very small mental; a distinct, granular, gular fold, 
preceded by somewhat enlarged scales; a feebly defined pregular fold anterior 
to this. No ear opening. Dorsal scales very small, distinctly keeled, pointed; 
lateral scales projecting, smaller than dorsals; ventrals 3 or 4 times as large as 
dorsals, smooth, flat. Enlarged postanals present in males. Femoral pores 12 
to 19, average 16. 

Comparisons. The only other earless lizards in Texas, where propinqua 
occurs, have smooth dorsal scales, consistently lack a subnasal, and have 
shorter tails. Another distinctive feature is the absence of blue about the 
diagonal, lateral belly marks in males. 

Habitat. Abundant in very sandy soil with sparse, low vegetation. On Padre 
Island, where the sand dunes arc relatively large and wandering, the lizards 
are very common near the edges of the dunes. 

Habits. Presumably as in other earless lizards. Nothing specifically about 
this species is recorded. 

Problems. The almost complete lack of published information about the 
litc history of this species suggests a very interesting problem for field work 
laxonomically, its relation to a poorly known Mexican form, biinken, is an 
interesting problem; so also is the status of the Padre Island population 

ircct comparisons I have made of samples of the latter with mainland speci- 
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mens have not borne out the differences that at first appeared to segregate 
the two groups. There is no average difference in maximum size attained. 
Even if some slight difference were demonstrated, the superabundance of 
lizards on Padre Island, as compared with most places on the mainland, be- 
speaks a favorable environment. In such cases a somewhat larger size, caused 
by the favorable environment only and not by any genetic differences, is not 
inconsistent with expectations based on many other species. 

The range of the species is not well defined. It is odd that it has not been 
recorded from Mexico in recent years; there is only one dubious record from 
that country (“Tamaulipas”). 

References. Cope, 1900, pp. 289-291, fig. 31, description (gen. lit.); Harper, 1932, 
pp. 15-17, redescription (Tex.). 


Greater Earless Lizard Holbrookjd texana (Troschel) 

(Figs. 36, 41, p. 88; PI. 23) 


Range. Southern and western Texas, west to central Arizona, and south- 
ward through northern Mexico. Type locality — Neubraunfels, Guadalupe 
River, Texas, at Lat. 28® N. (Map 5, p. 487.) 

Size. This, as the name implies, is the largest of all the earless lizards. Com- 
pared with most other lizards, it is of moderate size, the largest males measur- 
ing about 70 mm. (2% in.) snout to vent, and females reaching a maximum 
of about 63 mm. (2I4 in.). The tail is iVq to times the body length, longer 
in males than in females. The body and tail are somewhat flattened, the limbs 
well developed, the toes long; the hind legs are markedly larger than the fore- 
legs and about % the snout-vent length. 

Color. The dorsal color is gray or brownish slate, sometimes with a bluish 
tinge evident, especially laterally. In males there are small pink, orange, or 
yellow spots scattered profusely in the back, more prominent laterally but ab- 
sent on the middorsal line. Occupying this median area are 2 rather closely 
placed series of small, dark brown, rounded spots about ii in number, most 
distinct posteriorly; the anterior spots may be quite indistinct or absent. On 
each side, near the groin, are 2 diagonally placed, black or dark brown bars, 
separated from each other by a light area sometimes yellow or orange in color, 
and bordered on each side by the same color. The limbs have feebly defined 
dark crossbars or are uniform. On the tail the series of dorsal spots becomes 
larger, fuses near the base, and continues to the tip as a single series of undu- 
late, transverse, dark bars; these bars are separated from each other by a dis- 
tance greater than their own length; there are about 11 on the tail. 

Below, the males are brilliantly colored, with the throat yellow or pink, 
suffused or heavily reticulated with a uniform slate gray. The chest may c 
suffused with a gray color, but otherwise it, as well as the middle of the belly 
and the limbs, are cream. The sides of the belly have a broad, pale blue patch 
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c ‘u A-D. San Antonio. Texas; A, D, male; B, C. female 

t,. Hclotes, Texas; male. 


enclosing 2 broad, jet black, diagonal bands terminating dorsally as prcviouslv 
described. The ventral surface of the tail is white, with broad, black bands 
coinciding in position with the lighter brown dorsal bands. 

Females are much less brilliantly colored both above and below than the 
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males. The sides are uniform, unmarked, and the dorsal spots may be rather 
small or even indistinguishable. There may be feeble indications of the lateral 
belly bars, but otherwise the belly is a uniform white or cream. The throat is 
marked as in males but lacks the bright colors in the light areas. The tail is 
barred below as in males. 

Sedation. See Figs. 36 and 41. The supralabial scales are strongly keeled, 
placed diagonally instead of vertically, and project laterally rather promi- 
nently. The lower jaw is flat and fits flush with the edge of the outshelving 
upper jaw. The dorsal head scales are small; there are a few slightly enlarged 
supraoculars. The dorsal surfaces of the remainder of the animal are covered 
by very minute, overlapping scales. The throat scales arc small and bordered 
posteriorly by several loose folds terminating with a transverse band of tiny, 
granular scales. The belly scales are larger than others on the body, flat; a few 
on shoulders are pointed, a little larger, and slightly projecting. There arc 
from 10 to 19 femoral pores on each leg, average 134 in females, 14.4 in males. 

Recognition Characters. The lack of ear openings and the black bars under 
the tail identify this species. Frequently confused with it are the various mem- 
bers of the genus Callisatirus which amazingly resemble the giant earless 
lizard. Those “mimics,” however, have conspicuous car openings. 

Habitat. These lizards occur rather abundantly on rocky desert flats and in 
low hills. They are more or less restricted to rocky areas. 

Habits. One of the most conspicuous habits of this lizard is to curl the tail 
over the back as it runs, revealing the black ventral bars. They do this most 
frequently two or three times as they are slowing to a stop and again just after. 
Another well-known habit is that of climbing to the tops of boulders, which 
serve as vantage points; in such places they frequently keep the tail constantly 
curled over the back. They tend to run from rock to rock, not stopping on 
flat ground. 

They are fast runners and rather wary; with some care, however, it is easily 
possible to approach closely enough to shoot them with dust shot. They may 
also be chased under rocks or other objects and then caught by turning the 
cover and grabbing quickly for whatever may be underneath. 

“When resting they stand with the front legs stiffly before them and slight y 
spread. They have the familiar habit of quickly and jerkily raising and lower- 
ing their bodies. When pursued this beautifully colored lizard never seeks 
cover but relies on speed entirely” (Ortenburger, pp. 105-106, Ariz.). 

The eggs are 8 to 12 in number and arc deposited in hard ground at a 

depth of 5 or 6 inches. • • • rf 

Problems. The most conspicuous problem concerning this species is its lite 

history, which is peculiarly unknown in view of the abundance and conspicu- 
ousness of these lizards in many areas. 

References. Schmidt, 1922, pp. 712-714. figs- ^ Denburgh, 

1922, pp. 177-180 (gen. lit.). 
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The Gridiron-tailed Lizards 

Genus CALLISAURUS Blainville 

Ten forms are known of this genus, all members of a single species with the 
possible exception of splendidiis. All are found in southwestern United States, 
Baja California, Sonora, and Sinaloa. 
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Fig. 65. Typical scutcllation in Calhsaunis. from C. draconoides 
gabbii, Mojave Desert, California. A, top of head; B, underside of 
head; C, side of head; D, ventral view of right hind leg and anal 
region; E, section of body in side view. From Cope. 


This is a genus characterized by negative characters. It has not lost the ear 
opening as has Holbroo/(ia and has not developed prominent fringes on the 
toes as has Uma. Only by these two characters are the species of the genus 
distinguished readily from some of those of the other genera; except for them 
probably all the species would be placed in one genus. Some details of the 
scutellation of a typical race arc shown in Fig. 65. 


KEY TO SPECIES OF CALLISAURUS 

I. Femoral pores generally (about 70 per cent or more) :6 or less 2 
Femoral pores generally 17 or more; supraorbital semicircles usually 
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not separated completely from interparietal scale; hind leg generally 

91 per cent of body length, or less; tail generally 56 per cent of 

total length, or less draconoides ventralis (p. 146) 

2. Tail generally 58 per cent or more of total length; hind leg generally 

92 per cent of body length, or more draconoides gabbii (p. 138) 

Tail generally 57 per cent or less of total length; hind leg generally 

91 per cent or less of body length draconoides myurus (p. 145) 


Common Gridiron-tailed Lizard Callisaurus draconoides gabbii Cope 
(Fig. 43. p. 89; Fig. 65; PI. 24) 


Range. Southeastern California, southern Nevada, and western Arizona, 
south through the northern third of Baja California (excluding the north- 
western coast) and extreme northwestern Sonora. Type locality— northern 
Baja California. (Map 6, p. 488.) 

Size. The greatest recorded snout-vent length is about 93 mm. (3^/ic in.) 
in males. Females are a little shorter, probably seldom exceeding 75 mm. 
(3 in.) snout to vent. The tail is from 55 per cent to 65 per cent of the total 
length (average 59 per cent), and the hind legs are elongate, from 85 per cent 
to 101 per cent of the snout-vent length (average 93 per cent). 

Color. Dorsal surface pale gray to gray-brown, speckled with slightly paler 
to distinct yellow dots. A series of rather small dark spots on either side of 
middorsal line, extending from the neck to the base of the tail, the spots be- 
coming larger posteriorly; in some specimens these spots may scarcely be evi- 
dent. Limbs with dim, dark crossbands. Tail with several broad, dark cross- 
bands, separated from each other by light areas of about equal width. The 
anterior tail bands have irregular margins, since they appear to be formed by 
the fusion of the two series of dark spots extending posteriorly from the body. 
The remainder of the tail bands, however, have straight margins. The head is 
cream in life. A distinct black line present on posterior surface of thigh, bor- 
dered above and below by white. 

The throat is dusky in a large, posterior, central area, and into »rea 
enters a number of radiating black lines extending posteriorly from the labial 
region. The dusky central area is more prominent in males than in females. 
The tail is marked below with 4 to 8 black crossbands, most of which )oin the 


dorsal bands laterally. . .. r u 

In males there is a sky-blue to navy-blue patch on each side of f 

closing 2 diagonal, jet-black marks that become brown 
body and disappear posterior to the axillae. In very large males the b ■ 
are dimly discernible in the very extensive, dark blue patches, _ , 

tend from axilla to groin. The chest, middle of belly, and ventral surfaces 


the limbs arc white. 

Females are marked like the males below, except 


that they lack the blue 
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belly patches, and the dark bars on the sides of the belly are only faintly in- 
dicated. 

The young show the dark dorsal spots rather clearly; in adults the spots 
tend to disappear. Juvenile males also lack very distinct lateral belly markings. 



PI. 24. Callisaurus draconoides gabbii. A, ijlnilcs east of Palmdale, California; male. 
B, 12 miles cast of Palmdale. California. U.S. Fish and Wildlife Service photORraphs. 


During the breeding season the males develop a conspicuous patch of 

metallic greenish blue on the sides of the body, and the light areas of the throat 

become pink. The latter color is displayed at this time by inflating the throat 
fan. 

Dark and light color phases occur in this as in many other lizards. The 
former is correlated with moderate temperatures (between 68° F. and 
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100® F.), and the latter is correlated with high temperatures (over 100® F.). 
But the gridiron-tailed lizard is provided with another peculiar ability, and 
that is of again assuming the light phase at temperatures lower than about 
68® F. It is a reaction not seen in any other member of the iguanids, at least 
of the series tested by Atsatt. 

Scalation. See Fig. 65. Dorsal scales very small, smooth, a little larger medi- 
ally; lateral scales somewhat smaller, except in a median area; ventral scales 
much larger than dorsals, grading into laterals, all smooth, flat. Dorsal head 
scales small; numerous slightly enlarged supraoculars; a row of enlarged scales 
in a supraorbital semicircle, the median 2 or 3 scales fused with the corre- 
sponding scales of the opposite series; interparietal about the size of the car 
opening, generally completely separated from the supraorbital semicircles by 
a row of small scales; a large subocular; supralabials large, flaring, keeled, 
diagonal; mental very reduced, smaller than infralabials nearest it. A granular 
fold, preceded by slightly enlarged scales, across gular region. Femoral porcr 
II to 20, average between 15.5 and 15.9. Enlarged postanals present in males 

Recognition Characters. Hoibrool{ia texana resembles this species very 
closely, but the former can be distinguished, of course, by the absence of an 
ear opening. Vma also resembles CaUisaitrus but can readily be distinguislieti 
by the fringe on the fourth toe and the denticles on the anterior margin of the 
ear opening. The three races of CaUisaurus in the United States can be dis 
tinguished with difficulty, however, and only by careful scrutiny and measure- 
ment of series of several specimens. 

In tabular form the differences between the races are as follows: 


Hind Leg, 

Tail, % of % of Femoral 

Total Length Body Length Pores 

gabbii 58 or more 92 or more z6 or less 

ventralis 56 or less 91 or less 17 or more 

myxirus 57 or less 91 or less 16 or less 


Interparietal and Supra- 
orbital Semicircl«__ 

Usually separated completely 

Usually not " " 


Since each of the three races occupies its range to the exclusion of the other 
races, most specimens can be identified by locality alone if it is not desirable to 
make the measurements and counts necessary to check the identification, or it 
only one or two specimens are available. The comparisons listed above arc 
based on averages, so it may be impossible to identify correctly single speci- 
mens, or even small series, without reference to locality. 

Habitat. This exceedingly timid species is restricted to loose, sandy, or fine, 
gravelly soil in semiarid regions. At the edge of the Santa Catalina Moun 
tains, Arizona, Ortenburger found large numbers of the eastern race, an 
collected 72 specimens, of which “38 were found on the sandy washes at t e 
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mouths of the canyons; 11 in the cholla association west of the Canada del 
Oro; II in the mesquite association of the plains; 6 in the willow-poplar asso- 
ciation along the margin of the Canada del Oro; and 6 a short distance (in no 
case over *^4 of a mile) up the canyons on the sand among the boulders.” The 
habitats of the other races of the gridiron-tailed lizards are very similar, and 
their preferences are similar. In generally unsuitable rocky areas the species, 
if present, is confined to sandy washes and arroyos. Richardson observed that 
in the Pyramid Lake region the northern race, the most abundant reptile of 
the region, was most common on the sandy desert floor among low shrubs, 
and that it did not occur in dense growths of sagebrush nor on rocky hill- 
sides. In northern Baja California beaches form a very desirable habitat, and 
about Mission San Fernando “wherever the red-flowered tarbidillo grows is 
a likely place to find the gridiron-tail lizard” (Tevis). Though more or less 
open areas are preferred, they are as a rule most common where small, scat- 
tered boulders occur, which are utilized as perches to aid observation. They 
may use other supports at limes for the same purpose; Gloyd records observ- 
ing one in the top of a dead cholla. Perches as high as 6 feet from the ground 
may be used. 

Habits. Ordinarily strictly diurnal in habit, it is occasionally found abroad 
at night. Whether the nocturnal activity may be normal or is caused simply 
by some unusual disturbance after the lizards have burrowed under the sand 
to rest is not known; presumably the latter is the case. During the day, in the 
height of the season, they are active from early morning until about 10: 00 a.m., 
and again, to a lesser degree, from late afternoon until dark. In early spring 
they are active during midday. At cool localities or on cool days the lizards 
adapt themselves to the conditions by later emergence and earlier retirement. 
In central Baja California at Miller’s Landing on the Pacific coast, where fog 
and cool breezes from the ocean “were a chilling contrast to the hot, cleir 
climate of the Gulf,” Tevis reported: 

On June 17 when the fog did not break until 8:30 a.m., the first lizard ’ was seen 
at 9:05 A.M. Not until ir:oo a.m. were the lizards out in full numbers, and even 
then in order to escape the ocean breezes they concentrated on the inland side of 
the dunes. None foraged on the beach. The lizards were further localized in their 
distribution, being restricted to the ridges, where the sand, fifteen minutes after 
the fog broke, was too hot for me to walk on with bare feet. In the depressions, 
where the sand was cooler at first, the lizards were rarely found. 

Obviously these lizards avoid either very low or very high temperatures. 
Body temperatures of 117° F. or over always result in death; lethal tempera- 
tures were reached experimentally by an exposure of 9 minutes to a combined 
air temperature of 92® F. and a soil temperature of 138® F. 

On their observation perches the lizards show great alertness, raising and 

* Notes based upon C. d. carmenensis. a form closely resembling C. d. gabbii. 
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lowering themselves by extending and flexing the forelegs (this is not just to 
avoid absorption of heat from the rock, for the soles of the feet are more sensi- 
tive to the heat than the belly) and bobbing their heads; the small throat fan 
may be spread if other specimens are about (in the breeding season) ; and the 
tail may be curled forward over the back, exposing the white ventral surface 
with its black bars, and waved slowly from side to side. The latter reaction 
is one that usually occurs in alarm, or after the lizards have run a short dis- 
tance and stopped. If they are still farther pursued, they dart off again in a 
flash, generally leaving the watcher’s eye glued to the spot where the con- 
spicuous black bars had been waving a moment before. Tevis, however, states 
that the lizards carry the tail curled over the back even when running. “On 
being stalked, a lizard shows nervousness by wagging its tail from side to 
side flat on the sand, then increasing the tempo until the tail is lifted and 
curled over the back, and away goes the lizard at top speed. Once the tail 
starts wagging, the collector might as well shoot; the lizard is sure to run. 
Probably this tail wagging functions to direct a predator’s initial attention to 
the tail.” The dorsal pattern blends so perfectly with the surroundings that 
the lizards can be seen only with great difficulty unless the underside of the 
tail is exposed. "Sometimes, if I did not walk directly toward a lizard, it al- 
lowed a 3-foot approach, so much did it depend on protective coloration. But 
if it realized it had been seen, there was no stopping the rush to cover. A lizard 
once stalked so that it knows itself the object of the hunt is exceedingly wary 
and intolerant of approach” (Tevis). From high perches the lizards can 
detect a human intruder within 100 feet, and, if approached, they waste no 
time in fleeing. 

Numerous authors have commented upon the great speed of these lizards. 
When traveling across the line of sight they are almost impossible to follow. 
Klauber thinks they are probably the fastest on the desert. Camp estimated 
the speed of one specimen to be about 90 feet in 4 seconds, or about 15 miles 
an hour. This is about 5 times as fast as the fastest snakes, but less than the 
speed a man can muster (100 yards in ()j\ seconds, or 21.7 miles an hour). In 
running the lizards do not proceed in a straight line but describe an arc to 
the right or left. When pursued and unable to find cover, they run in circles, 
eventually tiring and permitting themselves to be picked up. In the presence 
of broken brush or boulders a fleeing lizard “typically describes a zig-zag 
course with right-angle turns executed only when on the opposite side of a 
large rock or bush” (Tevis). They start and stop running with extraordinary 
and confusing abruptness and generally are good for at least 50 feet when 
startled. Upon stopping they have been described as placing their forelegs 
stilTly forward and sliding “a few inches amid a scattering of sand and peb- 
bles.” Sometimes they stop just before taking refuge in a bush, and at other 
times they first place a bush between themselves and the observer before stop- 
ping to rcconnoiter. “Although by depressing the tail the lizard appears to 
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melt into the substratum, it can be found again, unless wounded, if the point 
at which it stopped is noted. A wounded lizard invariably disappears, pre- 
sumably by burying itself in the sand” (Tevis). These lizards will enter 
mammal holes when closely pressed, or dive under the surface of the sand. 
Toward sunset they burrow under the sand, from where they may be startled 
almost underfoot as one walks along. Richardson records that “during a light 
thunder shower many of these lizards buried themselves in the loose desert 
sand, where they remained until almost trodden on before showing them- 
selves.” 

Observations recorded by Tevis on northern specimens of C. d. carmeriensts 
from Bahia de los Angeles, on the Gulf coast of Baja California, are of con- 
siderable interest as an indication of probable habits of other similar races, 
like C. d. gabbii and C. d. ventralis. At that locality 

a colony on a lOO-foot wide 400-yard long sand spit projecting into the bay was 
restricted to the outer third, the only part of the spit on which grew thickets of salt 
bush. Tidal wrack on the surrounding beach attracted these lizards, many of 
whom foraged over the beach up to 45 feet from cover and to within 5 feet of the 
water’s edge. But at the slightest disturbance, such as my approach 150 feet or 
more distant, the beach was astir with a phalanx of lizards racing back to the 
salt bush. Where a 4-foot vertical wall of hard-packed sand bordered the beach the 
lizards went up and over it by sheer force of momentum. One lizard failed on its 
first try. Then, starting from the base instead of distantly, it tried six limes in rapid 
succession, but each time fell back. After this it rested for fifteen seconds, tried 
again more calmly, got a hind foot grip on a protruding clam shell, gained the 
top, and dashed to the brush. The return to the beach by each lizard was cautious, 
a short rush followed by about four minutes of watching and then another rush. 

While foraging on the beach the lizards often jabbed at the sand with their 
mouths, probably to seize one of the many small insects and crustaceans, or made 
a 6-inch rush in pursuit of some animal. When not actively foraging, the lizards 
climbed onto the fish and ray carcasses, gastropod shells, clam shells, turtle cara- 
paces, and pieces of iron that littered the beach and there sunned and watched 
and sometimes bobbed up and down. 

Each individual had an attachment for a particular object. One lizard that I 
watched for about half an hour ran from the salt bush 25 feet directly to the carcass 
of a ray and for the remaining time until disturbed by me either squatted on the 
ray or foraged within 6 inches of it. Occasionally by using the front feet it dug 
half-inch deep pits at the end of the carcass in order to gel at the beetles feeding 
on the under side. The top of the carcass was utilized for basking. No other lizard 
came within to feet. 

I estimated that each individual had a fairly small range along the axis ol the 

beach, about 50 feet; but in spite of intolerance of one lizard for another there 

was much overlapping of ranges. In the chases observed it was always a large lizard 
that pursued a smaller one. 

Because the lizards on the sand spit were warier and harder to shoot than those 
on the mainland I had to resort to two techniques to obtain specimens: 
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1. To crash through the brush until a lizard was stirred up. A lizard under cover, 
in contrast to one in the open, is not likely to run far and therefore can be shot 
when its position under the brush is determined. 

2. To walk along the beach close to the brush. Most of the lizards will run to 
cover, but a few, particularly those that are far from cover, will stay motionless, 
relying on their protective coloration. If the collector appreciates this fact, he can 
spend any amount of time desired studying the beach until the form of a lizard 
is segregated from the substratum. When the lizard crouches on a mat of dark 
tidal wrack, as it often does, it can be detected easily. The lizards do not appreciate 
the fact that their protective coloration succeeds only when applied against the 
sand. 

The general light-gray of the dorsum almost perfectly duplicates the light-gray 
sand, but a few individuals, always found under brush, were conspicuous because 
they were darkly colored.® Various naturalists, among them Schmidt (1922: Plate 
21, figs. 2 and 3) have pointed out that the gridiron-tailed lizard has dark and light 
color phases, and experimental work by Atsatt (1939) demonstrated that they arc 
dark until the temperature rises to 40® C. (104® F.), after which the light phase 
develops. It is likely that the dark lizards I noted were dark because they had not 
yet ventured into the hot sunlight; and, although the presumed function of the 
light phase is to prevent extra absorption of heat, at Bahia de los Angeles it also 
acted to increase the lizard’s resemblance to the substratum. 

At Miller’s Landing fon the Pacific Coast] the situation was reversed. There the 
fog and ocean breezes were a chilling contrast to the hot, clear climate of the Gulf, 
the massive dunes were dark-gray instead of light-gray, and, with few exceptions, 
the dorsal color of the lizards was dark-gray. The exceptions in the light-color phase 
were strikingly conspicuous. If the predominance of the dark color phase at Millers 
Landing is attributable only to temperature, the lizard’s resemblance to the dark- 
gray sand was a coincidence resulting from the cooling effect of the ocean, as at 
Bahia dc los Angeles the resemblance to the light-gray sand would be a coincidence 
resulting from the hot climate of the Gulf. 


The food consists largely of insects, of which a large proportion are active 
types. Spiders also are taken. Leaves and blossoms are sometimes eaten— ap- 
parently predominantly in the spring and early summer. Camp records that 


these lizards sometimes spring a foot or more to seize a tempting bait; an saj' 
one, probably by mistake, leap over the edge of an eight-foot wash-ban • w ic 
jumping for a grasshopper in a bush. At Blythe Junction a gridiron-taile izar 
was seen regularly at a certain doorstep picking up dead crane-flies and 
flying insects thrown there by the housewife. The lizard apparent y ecamc 
absorbed in picking up, shaking and swallowing the gauzy-winged flies that 
many limes permitted the observer to touch it lightly on the back. 


Kiauber once observed a specimen chasing a uta at high spec , ut 
twisted out of sight before the result could be seen. Whether t e u isaii 
was after food is a matter of conjecture. Skin fragments found in one siom 


3 Cf. p. 43 for explanation of a comparable phenomenon in Anohs. 
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indicate that these lizards, like the anoles, may cat their skins as they are shed. 

The breeding habits are not well known. A part of the mating behavior 
seems to be the use of the throat fan, which at other times of the year is not 
inflated. Specimens containing large eggs, from 2 to 6 in number, have been 
observed as late as August (Ruthven, Tucson) and eggs are laid as early as 
July 7 (Bogert, Los Angeles County). The eggs measure 18 to 22 mm. xq to 
n mm. at the time they are about ready to be laid. 

Nematodes have been found in the stomach on several occasions. 

Richardson records that a wounded specimen uttered a high-pitched cry 
when handled. 

Problems. The whole group of Callisauriis of western United States is in 
need of revision. The subspecies are not adequately characterized, nor are 
their ranges well worked out. There is very little information on the life 
history. 

References. Ats.att, 1939, pp. 250-253, fig. 5, color change {lit. at.)\ Bogert, 1930, 
pp. 6-7 (Calif.)', Gloyd, 1937, pp. 98, 107, h.abits, Arizona records (Arts.); Klaubcr, 
' 939 . PP- 33. 55. 65. 66, 68, 69, 71, 73, 74, 75. 82, 83, 87, 88, table 15, habits (Aris.)', 
Knowlton and Smith, 1935, pp. 102-103, food, eggs (hi. cit.)\ Knowlton and 
Thomas, 1934, p. 257, food (lit. «'/.); Linsdale, 1932, pp. 357-359, taxonomy (lit. 
cit.)] idem. 1940, pp. 220-221, fig. it, map, Nevada localities (Neu.); MacCoy, 
1932, pp. 15-16, habits (Am.)\ Mosauer, 1936, pp. 62, 65, heat resistance (lit. cit.)\ 
Ortenburger, 1926, p. 105, habits (Ariz.)\ Pack, 1923, pp. 79-82, food (lit. cit.)-, 
Richardson, 1915, pp. 408-412, taxonomy, habits (Nei>.)-, Rutliven, 1907, pp. 518- 
523, color, habitat, food (Ariz.)', Schmidt, 1922, pp. 646-651, ta.xonomy (lit. cit.)', 
Tevis, 1944, pp. 7-12, fig. 1, map, habits, taxonomy (lit. cit.)-. Van Denburgh, 
1922, pp. 152-168, pis. 12-13, description, taxonomy, habits (gen. lit.). 

Northern Gridiron-tailed Lizard Callisaurus draconoidcs myurus 
Richardson 

(PI. 25) 

Range. Western Nevada, from central Washoe to central Mineral County 
in the Pyramid and Walker Lake region. Type locality— Pyramid Lake In- 
dian Agency, Nevada. (Map 6, p. 488.) 

Size. As in other subspecies of draconoides, reaching a maximum at about 
86 mm. (3^8 in.) snout to vent. The tail is 54 per cent to 58 per cent (average 
55 per cent) of the total length. 

Color. As in d. gabbii, except that the dorsal spots remain a little more 
prominent throughout life, and the general dorsal tone is darker. 

Scalation. As in d. gabbii (Fig. 65) except that the femoral pores vary friim 
n to 16, averaging 13.6. 

Recognition Characters. See discussion of d. gabbii. 

Habits and Habitat. See d. gabbii. 

References See d. gabbii. 
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PI. 25. Callisaurtts draconoides myttrus. Pyramid Lake, Nevada; female. U.S. Fish and 
Wildlife Service photographs. 


Eastern Gridiron-tailed Lizard Callisaurus draconoides ventralis (Hal- 
lowell) 

(PI. 26) 

Range. Central southern Arizona, southward in Sonora about to Guaymas. 
Type locality — “New Mexico west of Rio Grande” (Arizona). (Map 6, p. 488.) 
hze. About the same as that of other subspecies of draconoides. reaching a 
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maximum at about 85 mm. (3^s in.) snout to vent. The tail is from 51 per cent 
to 56 per cent (average 54 per cent) of the total length, and the hind leg is 
from 78 per cent to 95 per cent (average 86 per cent) of the snout-vent length. 
Color. As in d. gabbii. 



PI. 26. Callisaurus draconoides ventralis. A. Tucson Mountains. Arizona: male. B. 10 
miles east of Safford, Arizona; female. 


Scalation. As in d. gabbii (Fig. 65) except that the interparietal plate is 
usually in contact with the supraorbital semicircles, and the femoral poics 
vary from 14 to 23, averaging about 17.5. 

Recognition Characters. See discussion of d. gabbii. 

Habits and Habitat. Since these are about the same for all races of the 
spates all notes are included under the discussion of the common gridiron- 
tailed lizard; they can apply to any of the three races. 

See d. gabbii^ 
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The Umas 

Genus UMA Baird 

This genus is composed of some four forms, ail but one of which occurs in 
the United States. One extralimital form occurs in Sonora, Mexico. No other 
genus of the country is so well adapted — in an active fashion — to sand life. 
The wedge-shaped snout, with its countersunk jaw; the thick, serrated eye- 
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Fic. 66. Typical scutellation in Uma, from Vma scoparia, ‘Tuc- 
son, Arizona.” A, top of head; B, underside of head; C, ventral 
view of right hind leg and anal region; D, side of head; E, dorsal 
view of right hind foot; F, dorsal view of right hand; G, section 
of body in side view. From Cope. 


lids; the scale fringes along the toes of the fore and hind feet; the depressc , 
broad, body form; the velvety, finely granular scalation; and the peculiar nasal 
passages— all seem to be definite adaptations to an arenaceous habit. 

Some authors have united this genus with Callisaums, but a num cr o 
characters — the small interparietal, the large scales protecting the ca^ e 
dermal ear valve, the great development of fringes (Fig. 42, p. 89), etc. »s 
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tinguish it from the gridiron-tailed lizards. Some details of the scutellaiioii of 
a typical species are shown in Fig. 66 and in Fig. 42. 

KEY TO SPECIES OF t/A/.-f 

I. No bl.nck blotches on sides of belly; convergent lines on throat dis- 
appearing toward middle of throat; usually 3 internasals (as in 
Fig. 67); femoral pores usually fewer than 29; dorsal ocelli ar- 


ranged in linear series inornata (p. 149) 

A pair of black blotches on sides of belly 2 



nasal 

tnfernasah 


Fic. 67. Vma n. notata. top of head. From Cope. 

2. Convergent lines on throat expanded toward middle of throat, form- 
ing conspicuous, black crescents; iniernasals usually 5; femoral 

pores usually over 29; dorsal ocelli scattered scoparia (p. 156) 

No gular crescents, lines disappearing toward middle of throat; inter- 
nasals usually 3; femoral pores usually fewer than 29; dorsal ocelli 
arranged in linear series notata notata (p. 154) 


Coachella Uma Uma inornata Cope 

(PI. 27) 

Range. Coachella Valley, central Riverside County, California, from White- 
water to Indian Wells. Type locality— “Colorado Desert, San Diego County, 
California” (in error, doubtless Riverside County). (Map 5, p. 487.) 

Size. Moderately large, reaching a maximum snout-vent measurement at 
about iig mm. (4^ in.). The tail is broad and flat, very slightly less to 
slightly more than the snout-vent length, varying from 49 per cent to 64 per 
cent of the total length. 

Color. A striking pattern occurs, with reticulating black lines on the back 
outlining more or less regular, rounded ocelli of the light gray or white 
ground color. The ocelli tend to be arranged in longitudinal rows, especially 
anteriorly, where the ocelli of each series may partly fuse with each other, 
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producing a series of irregular, parallel, black lines. The ocelli, especially pos- 
teriorly, tend to have a small, central, black spot. The black network breaks 
up on the sides of the body and on the limbs, where small black spots are 
scattered on a gray background. The markings break up, but to a lesser de- 
gree, on the tail also. The head has a finer reticulation of black, not forming 
distinct ocelli. 





PI. 27. Vma inornata. Edom, Riverside County, California; male. 

On the lower surface of the head several narrow black lines converge tow.ird 
the central posterior part of the throat, there becoming fainter and narrower, 
and disappearing. Three to ten black crossbands are present on the subcaiidal 
surface, the anterior ones considerably narrower than others. Otherwise the 
ventral surface is white. 

Scalation. Similar in most respects to that shown in Fig. 66. Dorsal and 
lateral scales very small, smooth, convex, about equal; ventral scales larger, 
smooth, flat. Dorsal head scales smooth, small; supraoculars small; supraorbi- 
tal semicircles poorly defined; 3 rows of scales (as in Fig. 67) between narcs, 
which are large, elongate, dorsal in position; supralabials flaring, keeled, 
diagonal; a large canthal and a large subocular; mental very reduced. Ear 
opening twice as large as interparietal plate, but partly concealed by an an- 
terior flap of skin bearing a number of elongate scales. Scales on anterior .sur- 
face of forearm protruding somewhat. A peculiar patch of enlarged scales on 
posterior surface of thighs. A conspicuous fringe of elongate scales (25 to 36) 
on the lateral margin of the fourth toe and a less conspicuous fringe on the 
third toe. A granular gular fold, preceded by somewhat enlarged scales; 
central throat scales slightly enlarged. Subcaudal scales larger than orsa 
caudals but smaller than belly scales. Enlarged postanals present in males. 

Femoral pores arc 18 to 28 on each side, average 23. 

Recognition Characters. The fringe on the fourth toe is the most character- 
istic feature of the umas, although there are several other features that are 
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unusual. From its United States relatives, inornata can easily be distinguished 
by the absence of a black spot on either side of the abdomen. It also lacks broad 
black lines across the posterior part of the throat, and has only 3 rows of in- 
ternasals. 

Habitat. These interesting lizards are adapted to life in areas of loose sand, 
and they do not occur elsewhere. They are most abundant on dunes, but occur 
also on level or undulating sand where very low vegetation is more or less 
abundant. There is no other reptile in the United States that shows an actual 
preference for the dunes. 

Habits. In view of the many adaptations to sand life, 

it is not surprising to find that the Ocellated Sand-Lizard is the only reptile which 
shows a decided preference for the mighty barren dunes. Specimens can be seen at 
any time of the day on top of the dunes near the edges. Frequently they are 
found buried in the sand, only the head partly or fully exposed, and then they are 
not discovered until they rush for safety almost from under foot. Often they are 
buried in loose sand, but just as often they leave behind them a small blind burrow 
with oval, depressed mouth, just large enough to accommodate their flattened 
bodies. During the hotter time of the day these lizards are extremely wary. Appar- 
ently they have an especially keen eyesight and turn to flight when the intruder is 
still a hundred or more feet away. Thus one does not see much of them during a 
ramble over the dunes at midday except for their tracks. These are seen everywhere 
on the tops of the dunes, mostly closely paralleling the edges where the lizards 
seem to spend a good deal of their time. When disturbed, they dash over the 
edge and run or skid down the loose sand of the steep lee side into the shelter of 
the Atriplex bushes that grow at the foot of the dune, or into the burrows of 
Kangaroo Rats which offer welcome refuge to most reptiles. In spite of their ap- 
parently plump and rather heavy build the speed of these lizards is considerable 
(Mosauer). 

Other authors have noted that in spite of the toe fringes the speed attained 
is not so great as that of some other desert lizards, as for instance Cnemuiopli- 
orus and Callisaurus. Cowles has suggested that the fringes of the feet are not 
so much adaptations for speed as they are for “facilitating the subsurface 
swimming motion, an important factor in adjustment to deep burial. The 
fringes fold down along the toes as these are drawn forward through the sand, 
while on the backward thrust the structures are elevated by and against the 
pressure of the sand.” Sand swimming is the usual resort for a retreat from 
enemies and deleterious temperatures. Rodent burrows and other excavations 
are often used also. "Most fossorial activity appears to be limited to move- 
ments not over several times the total length of the animal. Sand-swimmin^ 
IS accomplished by lateral movements of the head and fore parts, accompanied 
by propulsive movements of the hind feet. The forclimbs are not employed in 

submergence but lie appressed to the sides. The action of the hind foot and 
fringes is valvular” (Stebbins). 
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It appears that the front legs are of little use in swift running and are used 
mainly for balance. The tracks appear to be made largely, if not entirely, by 
the hind legs, except when movement is slow; they are 5 to 6 inches apart. The 
lizards run on their toes and fingers, not on their soles and palms. 

“Hearing has been clearly established for Uma. The lizards not only detect 
sounds such as whistled notes, snapping of fingers, and talking but also, even 
when buried, those produced by the movements of insect prey on the surface 
of the sand” (Stebbins). 

Researches by Stebbins prove that the pineal eye is visually functionless. 
The eyelids are peculiarly adapted for the arenaceous habitat. Stebbins de- 
scribes these lizards and some of their habits as follows: 


The free edges of the eyelids overlap, an arrangement which tends to prevent 
the incursion of sand particles during sand-swimming. The lids come together 
along an outer and an inner ridge, a chamber occurring between them. The double 
occlusion of the lids tends to prevent loss of water from the eye. If sand particles 
were to reach the moist inner contacting ridges, fluid would be removed from the 
orbital region by capillary action. Perception of changes in light intensity may be 
possible through a translucent area in the lower eyelid. 

Sand which reaches the eye surface either by wind action or through sand- 
swimming, accumulates in the anterior eye corner. This sand becomes encapsulated 
in mucous and is expelled by the action of the nictitating membrane. 


As Klauber describes. 

There arc various ways of catching Uma notata alive. Usually, when frightened, 
this lizard will run for a short distance and dive into the sand, especially after 
placing a bush between himself and the hunter. Go to the other side of the bush an 
look for a patch of lizard hide, or a protruding tail, for sometimes they bury 
themselves carelessly. If this fails, use the fingers as a rake, but be ready to gra 
if you strike something, or the prey will be off again like a flash. Be carefu t at 
what you grab isn’t a sidewinder. Sometimes in going after a single specimen m 
the sand below a bush, 3 or 4 whose presence has never been suspected will emerge. 

A scheme for scaring up these lizards, when they are not running rce y on 
the dunes, is to make use of a stick held flat against the dune surface, brushing 
rapidly across the sand at a depth of about an inch or more. In this way a consider- 
able area can be disturbed with little effort. The shade of bushes, if any be present, 
is likely to be particularly fruitful, for these lizards seek shade when they burrow^ 
An Interesting variant is to find a bush at the top of a dune. Rake the sand w h 
a stick. As the lizards emerge from the sand they wdl run up the o" 
the sand is at its natural angle of repose. As they run up d.g 
the bottom, whereupon the sand of the entire surface of the slope 
ing downward, flowing faster than the lizards can run or sw.m up, thus br.ngtng 

them within reach. , t,. bv 

When a Uma buries itself by swimming below the 
trembling his tail, like a harmless snake in anger. This usually comp 

cealment. 



FAMILY ICUANIDAE: GENUS UMA 


153 


Sand-lizards will perch on rocks for observation if there be any about. They 
will also climb up in bushes for the same purpose. They bob their heads in the 
manner characteristic of so many lizards. If not sure from what direction danger 
threatens, they will sometimes run in a small circle, stopping near the starting point. 

According to Siebbins, 

The color of the lizards approximates that of the sand upon which they dwell. Cast 
shadow is frequently concealed by lying close to the ground. Spots and streaks in 
the eye region, arranged essentially in a linear series, tend to mask the eye in most 
individuals. The eye pattern is particularly effective when the lizards lie among the 
intricate shadow of bushes. 

Though these lizards can be seen actively running about the dunes during 
the hottest parts of the summers and on the hottest parts of the day, they arc 
killed by exactly the same temperatures as many other reptiles, even nocturnal 
types. Body temperatures of about 114® F. are fatal. Since the sand tempera- 
ture is hotter than this during much of the day, obviously the lizards do not 
subject themselves to exposure to such heat over a very long period. They 
dash from shade to shade, or burrow a few inches under the surface of the 
sand, where the temperatures arc considerably lower. When specimens are 
experimentally exposed to sand temperatures of 114® to 120® F. and not 
allowed to burrow or seek shade, although otherwise given complete freedom 
of movement, death results after an hour or so, at which time the body tem- 
perature has reached the sand temperature. Discomfort is registered much 
earlier, in 10 or 15 minutes. When the sand is hotter, about 140® F., death 
occurs in a very short time — in about 10 minutes. Optimum body tempera- 
tures average about 101® F„ while the minimum voluntarily tolerated tem- 
perature is about 79® F., the maximum 104® F. 

Cowles found one of these lizards hibernating in the sand at a depth of 
about 12 inches below the surface, where it was a little over 50® F. At this 
temperature the lizards arc torpid and incapable of well co-ordinated move- 
ment. It is very possible that in spring they are more deeply interred (see 
below). Cowles believes that during winter probably “at least the juveniles 
of this lizard, like some of the smaller species in the same area, do not pass 
into complete torpidity but respond to the fluctuating temperatures charac- 
teristic of desert areas. Large adults, however, assume a state of complete 
hibernation.” Young specimens were observed as early as February 24, and 
under favorable conditions were seen occasionally after that date, before 
continuous warm weather began. 

Throughout this period all were exceedingly wary, usually taking refuge in 
rodent burrows although a few attempted to bury themselves in the damp, hard- 
packed sand. The condition of the sand apparently determines, in part at least 
the mode of escape, although it was noticed at later dates that the small specimens 
usua y show some preference for rodent burrows whereas the larger individuals 
usually attempt to escape through resorting to the sand-swimming technique. 
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As late as November 20 gradually diminishing numbers of Uma arc available 
during favorable weather. Night temperatures as low as 0® C. (32° F.), provided 
they are not too prolonged and are counterbalanced by high diurnal temperatures, 
do not appear to produce hibernation in the entire population, although adults 
appear to become scarcer with the progress of the season. As late as November 20 
good collecting may be obtained by raking the sand away from the leeward faces 
of the sand dunes and smaller hummocks, especially around the bases of bushes 
and shrubs. Occasionally by this procedure an adult may be unearthed. 

On November 20 a juvenile was taken from i inch below the surface of the 
sand, at a temperature of 15® C. (60® F.). Two subadults were taken at the same 
place at depths of 4 and 6 inches, body temperatures 18® C. (65® F.). Both were 
torpid, but were capable of slow progression by irregular, poorly coordinated move- 
ments. 

It is noteworthy that both in spring and in the fall, with only very rare excep- 
tions, the animals were located on a leeward slope, most frequently among the 
stems of protruding bushes, or from the lower third of a bare dune face. It is 
obvious that this habit insures them against excavation by the prevailing winds and 
sandstorms, although it must also mean that unless some protective response is at 
work and the animals are capable of movement, they must be buried to a depth of 
several feet by the time of spring emergence. 

Eggs are laid, but the number laid and the nature of the site are not known. 
A dissected female contained 3 eggs, each 9 mm. in diameter; another con- 
tained I egg 18 mm. in diameter (cf. Camp, p. 516, Calif.). 

The food consists mostly of insects, but also includes succulent plant parts. 
Tenebrionid beetles form an important part of the diet, at least at times. Sight 
is a major factor in locating food, but hearing and smell may also be em- 
ployed. Nematodes have been found in the stomach. 

References. Cowles, 1941, pp. 125, 129-130, pi. 3, hibernation (lit. cit.)’, Heifetz, 
1941, pp. 99-111, taxonomy (gen. ///.); Klauber, 1939, pp. 33, 35, 65, 68, 70, 75, 83, 
86-87, ^^ble 15, habits {Ariz.)\ Mosauer, 1932, pp. 73, 75, fig. i, snout adaptation 
{lit. cit.)\ idem, 1935, pp. 17-18, 25, 26, habitat, habits {Calif. )\ idem, 1936, pp. 
60-61, 65, heat resistance {lit. cit.)', Stebbins, 1943, pp- 38-52, figs- t-2, pis. 1-2, 
adaptations of nasal passages {lit. cit.) \ idem, 1944, pp. 3 ii“ 33 ^ Den- 

burgh, 1922, pp. 132-138, pis. 10, 11, description, habits, literature summary {gen. 
lit.). 

Colorado Uma Uma notata notata Baird 

(Fig. 42, p. 89; Fig. 67, p. 149; PI. 28) 

Range. Extreme southeastern California west to extreme eastern San Diego 
County, southwestern Arizona near Yuma, and northeastern Baja Ca 1 
fornia. Type locality— “Mojave Desert" (in error; doubtless Colorado Desert, 

California). (Map 5, p. 487.) _ . 

Size. Maximum about 105 mm. (4H in.) snout to vent, as m tnornata. 




PL 28. Vma notata notaia. Colorado Desert, California; female. 

Sedation. See Fig. 67 and compare with Fig. 66. As in inornata, except the 
femoral pores number 20 to 31, averaging 25, and the fringe spines on fourth 
toe 25 to 40, averaging 30. 

Recognition Characters. The presence of a lateral abdominal black mark 
and the absence of broad dark lines across the posterior part of the throat 
separate specimens of this species from others of the genus in the United 
States. Also distinctive arc three rows of internasals and a femoral pore count 
of usually less than 26. 

Habits and Habitat. As described for the Coachella uma. 

References. See Uma inornata. 
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Color. As in inornata except for the following differences: usually the 
dorsal, black network edged with reddish brown; the tail more spotted, the 
ocelli less distinct on it; head markings dimmer; a conspicuous, more or less 
rounded, black spot on either side of abdomen, about halfway between axilla 
and groin. This mark is about half the size of the preanal area. 
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Crescent Uma Uma scoparia Cope 

(Fig. 66, p. 148; PL 29) 

Range. “The Mojave Desert of California, from eastern Riverside County, 
north to Kelso in San Bernardino County, and west to northeastern Los 
Angeles County" (Heifetz). Type locality— “Fort Buchanan, Arizona” (in 
error; probably San Bernardino County, California). (Map 5, p. 487.) 

Size. As in others of the genus, reaching a maximum at about 105 mm. 
(4^ in.) snout to vent. 

Color. Dorsal pattern much as in inornata except that the black network is 
reduced greatly and does not form continuous longitudinal lines. A black, 
lateral, belly spot is present as in n. notata. One, or usually 2, of the dark di- 
agonal lines on the ventral surface of the head enter the central posterior 
gular region and join the line on the opposite side; the distinctive feature of 
this is not so much the union of the lines, which may rarely occur in other 
species of Uma, as their broadening and their greater distinctness in the cen- 
tral gular area. Two enlarged black spots are usually present on the sides 
anterior to the insertion of the thigh, and a pair of black preanal spots is often 
present. 

Scalation. See Fig. 66. As in inornata, except femoral pores 22 to 47, aver- 
age 31; fringe spines 28 to 40, average 34; 5 rows of internasals. 

Recognition Characters. The two distinctive features of this species, com- 
pared with others of the genus, are the presence of black gular crescents in the 
central posterior gular region and the presence of 5 instead of 3 rows of inter- 
nasals. Also diagnostic are the numerous femoral pores, usually 29 or more 
(they are usually 28 or less in the related n. notata), and the more numerous 
spines in the fringe on the fourth toe, usually 33 or more (usually 32 or less 
in n. notata). 

Habits and Habitat. As described for the Coachella uma. 

References. See Uma inornata. 


The Rock-Lizard Section 

Three genera of this group occur in the United States: Gambelia, Crotaphy- 
tns, and Streptosaurns. Petrosaurus, very similar to the last, is a Baja Cali- 
fornia genus. The first I assume to be the more primitive because of its thicker, 
somewhat quadrangular head. Crotaphytiis is obviously similar but has de- 
veloped a flattened head and an extraordinarily constricted ntcV.Streptosawus 
is widely different from these two, but in body form, size, and tail scalation 
it finds a closer parallel in these genera than in the members of Vta and Uto- 
saurus. This parallelism is assumed here to indicate true relationship; it could 
conceivably be misleading. 




PI. 29. Uma scoparia, Blylhc Junction, California. A, B, Maas photographs; C, courtesy of J. R. Slcvin 
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The Leopard Lizards 
Genus GAMBELIA Baird 

Only two forms comprise this genus, which is very similar to Crotaphytus. 
The chief differences between the two are in (i) the shape of the head (very 
narrow in Gambclia, broad in Crotaphytus) ^ (2) the size of the rostral and 
mental (respectively 4 and 3 times as broad as adjacent labials in Gambelia; 
about 2 times as broad as labials in Crotaphytus) ^ (3) the number of scales 
bordering the mental posteriorly between the infralabials (3 or more, gen* 
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Fig. 68. Typical scutcllation in Gambelia, from G. tv. tvislizenii, 
San Bernardino, California. A, top of head; B, underside of head; 
C, side of head; D, ventral view of right hind leg and anal region; 
E, section of body in side view. From Cope. 


erally 4, in Gambelia, 2 in Crotaphytus) ^ (4) the number of pregular folds 
(none in Gambelia, one in Crotaphytus, less well defined than the gular fold 
but visible and modified structurally), (5) the number of suboculars (one in 
Gambelia. several in Crotaphytus, usually), (6) the general character of 
dorsal head scales (small, nearly uniform in Gambelia, larger, with distinct 
supraorbital semicircles and supraoculars, in Crotaphytus, (7) the size of the 
caudal scales (very small in Gambelia, as are body scales), (8) the character 
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of the scales bordering the ventral lamellae on the c-uter sunace of the fourth 
toe (forming a feeble fringe in Gambdia but not in Crotaphytus), (9) the 
character of the internasals (a median row of enlarged scales m Gambeha, 
irregular and the median scales frequently smaller in Crotaphytus), and (to) 
the egg complement (up to 24 in Crotaphytus. ov\\y 2 to 4 in GiimMw). The 
type species of Gambelia is Crotaphytus wislizenii Baird and Girard. Some 

features of its scutellation are shown in Fig. 68. 

In general appearance Gambelia with its narrow, elongate head is well dis- 
tinguished from Crotaphytus with its almost grotesquely enlarged head and 


slender neck. 

The name Gambelia first appeared in 1859, in Baird’s “Reptiles of the 
Boundary" {p. 7, Ut. cit.), by casual mention in the discussion of Crotaphytus 
reticulatus. as follows: "More closely related to Crotaphytus collaris than to 
Crotaphytus {Gambelia) wislizenii:' The name has been overlooked ap- 
parently by all subsequent catalogcrs. 

The two forms of the genus are very closely related and distinguishable 
only with some difficulty. 


KEY TO SPECIES OF GAMBELIA 

1. Greatest width of head about equal to distance from nostril to anterior 
border of ear; only in San Joaquin Valley and eastern San Luis 

Obispo County, California wislizenii silus (p. 164) 

Greatest width of head greater than distance from nostril to anterior 

border of ear; not in San Joaquin Valley wislizenii wislizenii (p. 159) 


Common Leopard Lizard Gambelia wislizenii wislizenii (Baird and 
Girard) 

(Fig. 57, p. 91; Fig. 68; PI. 30) 

Range. Central Idaho and eastern Oregon southward through western 
Colorado and western Texas on the east and through the eastern desert 
regions of California on the west, reaching the Pacific slopes in Riverside and 
San Diego counties; southward to central Chihuahua, central Sonora, the 
southern tip of Baja California, and western Coahuila in Mexico. Type lo- 
cality — Same Fe, New Mexico. (Map 7, p. 489.) 

Size. The largest recorded specimen measures 119 mm. (4% in.) snout to 
vent. The tail is somewhat more than twice the head-body measurement ex- 
cept in the young, in which it may be a little shorter. 

Color. Very variable. The ground color is light gray or gray-brown, gen- 
erally largely obscured by numerous markings; in rare specimens, however, 
only a few small, dark spots break the uniformity of the dorsal color. Practi- 
cally all specimens have 8 to it narrow, transverse, light lines on the sides, 
meeting or alternating with each other at the middorsal line. Scattered be- 
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PI. 30. Gambclia wislizcnii wislnenii. A, B, San Viccntc, Texas; female. C, Lordsburg, 
New Mexico; young. D, San Viccntc, Texas; female. £, Fernlcy, Nevada; male. 


tween these are a number of rounded, dark brown spots, sometimes rather 
lar^c and few in number, nearly touching both light lines, but more fre- 
riucruly small, numerous, and in 2 or 3 transverse series between each pair of 
light lines. The lines may be broken into sections that may be staggered an- 
teriorly or posteriorly from the normal position. The rlark spots, when large, 
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arc very dark medially. Small dark spots may be present on the head, or no 
markings whatever. The limbs and tail are marked like the body, most di^s- 
tinctly on the tail, least distinctly on the forelegs. Certain light areas on the 

body are orange, others yellow. 

The ventral surfaces are white, unmarked save on the skin and throat, 
where parallel, longitudinal, dark lines about 6 in number extend from the 
infralabials to the gular fold region. The ventral surface of the tail may be 
mottled with a dark color, and may be pink in the light areas. 

The variation in pattern is due in pan to temperature changes, as every in- 
dividual may vary its pattern considerably during a single day. Dark or light 
phases may be assumed, or any intermediate phase. 

In its dark phase the entire upper surface is dark, with indistinct darker spots, 
and with distinct narrow light bands on dorsum and partial bands on head, legs 
and tail. On the ventral side the conspicuous dark lines on the throat merge into 
a gray suffusion on the chest, lessening posteriorly. In the light phase, the dorsal 
surface is light with conspicuous dark spots and inconspicuous light bands. In this 
phase the common name of “leopard lizard is very appropriate. At the same time, 
the ventral side presents a glistening white except for a few brown spots in the 
faint streaks on the throat. . . . Experimentally, at high temperature it is in the 
light phase, irrespective of illumination; at low temperature, it becomes darker 
in the presence of illumination and becomes lighter when pul in darkness (Atsatt). 

Merriam (in Stejnegcr) noted long ago— and his observations have been 
well substantiated— 

In many lizards, as well known, the male assumes a special coloration during the 
breeding season. The present species is a notable exception, the male remaining 
the same, while the female undergoes a remarkable change. The whole under sur- 
face and sides of the tail become deep salmon or even salmon red, and the sides 
of the body assume the same color, cither uniformly or in blotches. The red mark- 
ings on the side usually begin as spots, which soon unite to form transverse stripes. 
The central part of the back is not affected by the change, and the dark markings 
on the sides remain distinct. None were seen in this condition until May 20. . . . 
The change docs not take place till late in the development of the egg. Many pairs 
were observed in copulation . . . from May 11 to May 19, but no trace of the red 
coloration had appeared. The red individuals were always found to contain large 
eggs, generally measuring from 12 to 15 mm. in length, with the coriaceous 
shell already formed. 

Sedation. See Fig. 68. Head scales small; no supraorbital semicircles; 
supraoculars very tiny, none enlarged; a short prcocular, a long subocnlar 
reaching to below the middle of the eye, and 3 postoculars, all keeled; car 
opening large, vertically oval; mental bordered by several small scales poste- 
riorly. Dorsal scales very small, convex, but little larger on tail; ventral scales 
fiat, smooth, much larger than dorsals. Enlarged postanals present in males. 
Femoral pores 14 to 25. 
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Recognition Characters. This species, and the short-nosed leopard lizard, 
can be distinguished from their nearest relatives by the narrower head, the 
absence of distinct supraorbital semicircles, the presence of an enlarged sub- 
ocular, and by the presence of 3 to 5 scales bordering the mental posteriorly. 
In the territory in which they occur, the only similar species is the northern 
crested lizard, which is easily distinguished by the elevated, median row of 
enlarged dorsal scales. Comparisons of the two forms of leopard lizards are 
given in the discussion of the following subspecies. 

Habitat. This is a species inhabiting desert areas where vegetation is sparse, 
the terrain flat, and the soil rather loose. It does not live on wandering sand 
dunes, nor in bouldered areas, but ranges to 7000 feet (Nevada). In Utah, 
near Fillmore, Stuart discovered that fine soils are preferred by the species; 
rocky soils are avoided. Linsdale (1938) observed that in Nevada “there was 
little uniformity in type of soil inhabited; sometimes it was hard alkali 
ground, sometimes on fine sand, and sometimes on rather coarse gravel. At all 
of these places scattered bushes or clumps of bushes provided shelter as well 
as feeding places for the insect prey of the lizards. Kind of bush made little 
difference so far as our work indicated preference.” The feeble fringes on the 
toes perhaps reflect a preference for finer soils, as they seem useful in locomo- 
tion under such conditions. On the Jornada Experimental Range in New 
Mexico these lizards are common “especially in sand-hills of the plain.” In 
northern Nevada Ruthven and Gaige found specimens in only one locality- 
on a low flat. Near Tucson, Ortenburger (1936, p. 104, Ariz.) says; 

In contrast to C. coUaris baileyi, it was never found in the canyons but always in 
the mesquite or cholla association. Three of the five specimens were found among 
the Acacia, Ccltis, and mesquite on the desert floor, while the other two were col- 
lected in quite a different habitat — the low cholla-covercd ridges just west of the 
Canada del Oro. All were shot after they had taken refuge under bushes. These 
lizards arc there quite difficult to see, for to escape detection they usually flatten 
themselves on the ground where their brown spotted coloration blends with that of 
the ground surface. 

In Arizona Gloyd (1937, pp. 98, 106, Ariz.) noted that “individuals were 
seldom seen more than a foot or two from the entrance of a burrow into 
which they usually would dash before one could approach within pistol range. 
Most of those secured were shot from the car.” 

Habits. This lizard was once stated to be “chiefly vegetarian” (Merriain, 
in Stejneger). No one has verified this. In fact, very extensive observations, 
particularly by Knowlton, have shown rather definitely that this is a carnivo- 
rous lizard. The food is predominantly grasshoppers, but other Orthoptcra 
and occasional Homoptera, Hemiptera, Coleoptera, Diptera, larval Lepi- 
doptera, Hymenoptera, and spiders arc eaten. Small insects (t.e., leaf hoppers) 
are not eaten. Many authors have observed that other lizards are frequent y 
eaten; this species is actually one of the most cannibalistic known in t js 
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country. They eat specimens of their own species and Uta stansbttriaua. 
Sceloporus graciosus. S. u. consobnnus. S. magister, Holbroo^ia maciihta. 
Callisaitrits draconoides . Cnemidopborus tesselatiis. and Phrynosotna platy- 
rhinos. Richardson, in Nevada, described the activities of a specimen that "ran 
into a bush after a cicada which apparently it failed to secure. Next it crawled 
along slowly, occasionally protruding its tongue. \\ hen a fly buzzed about the 
bush and lit nearby the lizard crawled slowly toward it, and as the insect 
left the ground the lizard jumped four inches into the air after it. In the 
jump all four feet left the ground” (Quoted by Linsdale, 19^0). Linsdale 
(1938) records that a specimen followed a grasshopper as it flew about 2 feet 
above the ground by running swiftly and directly below it. Franklin said he 
saw a specimen jump 2 feet into the air to catch a cicada. 

In southern Baja California, Tevis reports: 

The leopard lizards from Medano Blanco were shot on the sandy, cactus-covered 
Plain of Magdalena. Because of the lack of brush cover there were no hiding places, 
and the lizards attempted to escape in a characteristic manner. Each ran 50 feet 
or farther to a spot behind a cactus, crouched there low against the ground, and 
became motionless, apparently expecting to elude detection thereby, for it then 
allowed approach to within 3 feet. 

The one from the sand dunes southeast of Venancio started up when I was 40 
feet distant, ran too feet at great speed across the dunes, and disappeared into a 
low, spreading type of bush. Subsequent search revealed it crouching under cover 
as close as possible to the sand. I approached to within 3 feet of it in order to see 
if it would take alarm again. It did not. 

This curious habit is not recorded in observations on United States speci- 
mens; it deserves special attention. 

Richardson records that specimens hiss and vigorously attempt to bite when 
captured; he heard one utter a low moaning sound. Their viciousness has l)een 
noted by several authors. 

The eggs number 2 to 4, are laid during the first half of July, and hatch in 
August. Ruthven and Stuart believe the hatching period is 35 days or more. 
Numerous authors have mentioned observing young specimens in August 
and September, but only large specimens during June and July. Mating has 
been observed as early as May ii and as late as June 5. Parts of the mating 
behavior have been described by Linsdale (1938 and 1940). 

Problems. The variation in pattern in this species is tremendous, and in all 
probability is correlated to some extent with geographic and physiographic 
areas. A careful study of this variation should yield very interesting results. 
Klauber has noted that the inland desert specimens are larger and lighter than 
coastal specimens. 

References. Atsatt, 1939, pp. 248-249, color {lit. «>.); Franklin, 1914, pp. 1-2, 
habits {lit. cit.); Klauber, 1932, p. 121 {Calif . )\ Knowlton and Janes, 1934, pp. lo-! 
ir. food (///. cit.y, Linsdale, 1938, pp. 25-26. and 1940, pp. 215-218 {Nev.)\ Pack. 
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1922, pp. 1-4, food {lit. cit.y, Richardson, 1915, pp. 407-408, eggs {Ncv.)\ Ruthven 
and Gaige, 1915, pp. 16-17, habits, color {Nev.)', Ruthven and Stuart, 1932, pp. 1,2, 
hatching period {lit. cit.)\ Stejneger, 1893, p. 167 {Calif.)-, Taylor, 1912, pp. 346- 
348, habits, color {Nev.)-, Tevis, 1944, p. 7 (///. cit.); Van Denburgh, 1922, pp. 116- 
128, pi. 8, description, habits, etc. {gen. lit.). 


San Joaquin Leopard Lizard Gambelia wislizenii silus (Stejneger) 

(PI. 31) 

Range. San Joaquin Valley of central California and eastern San Luis 
Obispo County, California. Type locality — Fresno, California. (Map 7, p. 489.) 

Size. Rather large, strong-legged lizards measuring up to about 115 mm. 
(4V2 in.) in head-body length. The tail is long, round in cross section, about 
twice as long as the body or somewhat less. The hind legs are notably stouter 
than the forelegs and about twice as long. 

Color. Much like that of young w. wislizenii. Seven to 10 distinct, white or 
cream, transverse bands extending far onto the sides on the body; the bands 
of the two sides may meet medially, or if not they terminate on the middorsal 
line. The spaces between the crosslines may be light gray-brown or darker 
brown, and small, light brown, dark-edged spots arc scattered about in them; 
these spots may be completely absent, or fairly well defined; in young speci- 
mens there tends to be but one spot on each side between each pair of lines, 
and each spot is rather large; in older specimens the spots become smaller 
and more numerous. The base of the tail is similarly marked, and distally on 
the tail are rows of spots that produce a more or less cross-banded effect. The 
limbs have light crossbands, becoming less evident in old specimens. 

On the ventral surface of the head arc a number of dark spots and lines, 
seldom fused in such a way as to produce distinct longitudinal dark lines. 
Belly lemon yellow in life in adults, whitish in young and in preservatives. 

Scalation. As in w. wislizenii (Fig. 68) except that the femoral pores vary 
from 15 to 20, and the head is shorter and broader. The most important 
feature of the head proportions is that the greatest width of the head is about 
equal to the distance from the nostril to the anterior border of the ear. 

Recognition Characters. The di-stinguishing characters of this race and the 
common leopard lizard are listed in the discussion of the latter species. The 
only differences between the two are (i) the shorter head of the present 
species and (2) the retention in adult w. silus specimens of the light cross- 
bands characteristic of the young of both w. silus and w. wislizenii. 

Habits and Habitat. Presumably as in the “common” race. ^®**^*; 

Van Denburgh) has recorded the only notes on this race, stating that 1 
very wary, which is doubtless due to the open and exposed nature of theu 
habitat. They are found in abandoned burrows of the Kangaroo-rat, er 
pus. All stomachs examined contained grasshoppers. 




FI. 31. Cambclia tcisltzcnii stJits, CodHn^a. Cjlitoriiia. A, C, D, Icmalcs; H, male 
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Problems. The relationships of this form are not well worked out, and its 
life history is practically unknown. Because of the slight differences of w. silus 
from w. wislizenii, its geographically adjacent range, and the probability of 
coincidence of ranges and of intergradation at that point, it is assumed here 
that silus is a subspecies of wislizenii, although other authors have treated 
the two forms as full species. The question was discussed by Stejneger in 
1893 but has received no published comment since that time. Having mvo 
specimens from two localities on the west slopes of the Sierra, practically in 
the San Joaquin Valley, typical of wislizenii, Stejneger concluded that inter- 
gradation is unlikely: “If we were ever to find intermediate forms between 
the two species, specimens from these localities would be expected to furnish 
them, but it is a significant fact that they are as typical as any of the speci- 
mens collected outside of the great interior valley of California.” This matter 
is one concerning which an insufficient amount of data is available at present 
to warrant sustained argument. If regarded as specifically distinct from wis- 
lizenii. the form should be known as Gambelia silus (Stejneger). 

References. Stejneger, 1893, p. 170 (Calif.); Van Denburgh, 1922, pp. 128-131, 
pi. 9, description, habits (gen. lit.). 


The Collared Lizards 
Genus CROTAPHYTUS Holbrook 

These large, gangling, conspicuous, wary, and pugnacious lizards arc so 
very different from the leopard lizards in habits and body form that they arc 
here separated into distinct genera. Although the two groups are without 
doubt closely related, they are more strikingly different from each other in 
form than the members of any single genus of the country. Some details of 
the scutellation of a typical form of Crotaphytus are shown in Fig. 69. 

Both species of Crotaphytus are terrestrial, although one inhabits bouldered 
areas, the other flat plains where it seeks protection in rodent burrows. Both 
are insectivorous and egg-laying. A feeble throat fan occurs in males and is 
presumably used in intimidation of competitors. 

KEY TO SPECIES OF CROTAPHYTUS 

I. A pair of black rings about neck, generally incomplete ventrally 
and sometimes middorsally also; dorsal pattern not boldly reticu- 
lated; scales between subocular and labials reduced to 2 rows at 

some points (Fig. 69C) j ^ 

No black rings about neck although sometimes evident on shoulders; 



FAMILY ICUANIDAE: GENUS CROTAPHYTUS 


167 



rosfrol 


mfer/iosofs 

suprolabioU 


inirotabiots 

^supraorbital semidrcles 

loreoU 

lorilabials 

supraocutars 

preoculor 

cffci/morbrioh 

siiboculors 

r 

superciliofiet 
postoculors 
temporals 
ear opening 




mental 

postmtnlal 

tnffolobtals 

gufon 

femcrol pores 





dorsals 

yenircis 


Fic, 69. Typical scute! lation in Croiaphytas, from C. collarrs 
bailey i, Lake Valley, New Mexico. A, top of head; B, underside of 
head; C, side of head; D, ventral view of right hind leg and anal 
region; E, section of body in side view. From Cope. 


dorsal pattern boldly reticulated; scales between subocular and 
labials not reduced to less than 3 or 4 rows at any point (Fig. 

70) reticulaius (p. 173) 

2. Large scales between orbits in 2 complete scries, without a fusion of 
scales of the two series (Fig. 69A); gular region of males boldly 
reticulated coUaris baileyi (p. 170) 



Fig. 70. Crotaphytus reticulatus, side view of head. From Cope. 
Fig. 71. Crotaphytus c. coUaris. top of head. From Bun. 
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One lo 4 pairs o£ scales in the two intcrorbital series of scales fused 

(Fig. 71; gular region of males not reticulated . . collaris collaris (p. 168) 

Eastern Collared Lizard Crotaphytus collaris collaris Say 

(Fig. 71, p. 167; PL 32) 

Range. The central plains region in hilly or canyon areas from northern 
Kansas (probably southern Nebraska) southward to extreme northeastern 
Mexico, east to southeastern Oklahoma, and through the Ozark Proplareau 
in the southern half of Missouri and the northern half of Arkansas; west 
through southeastern Colorado, eastern New Mexico, and about the Pecos 
River. Type locality — Verdigris River near its union with the Arkansas River, 
Oklahoma. (Map 8, p. 490.) 



PI. 32. Crotaphytus collaris collaris. Manhattan, Kansas. Gloyd photograph. 


Size. These are big-headed, narrow-necked, gangling lizards with a long 
round tail. They reach a maximum snout-vent length of about 115 mm.; the 
tail is usually about twice as long as the body. Males have a notably broader, 
more muscular head than females. The hind legs arc larger than the forelegs, 
about as long as the head and body. 

Color. Males of this species are very brightly colored. The ground color is 
straw yellow, sometimes tinged with orange. The head is uniform, 
dark markings, except sometimes for dark labial bars or a suffusion of black 
on chin and throat. A black collar, broken in the middle, extends 
insertion of the arms, or just above them, dorsally around the ^ 

distance anterior to this collar is another narrower one very broadly broken 
medially; it terminates in the sides of the neck in front of the arm 
Crossing the back are usually about 6 narrow dark slate-gray cross an , 
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these are very variable in distinctness, in some cases very prominent and in 
others scarcely visible. Blue spots are scattered near the edges of the dark 
bands. The hind legs have broad dark brown or gray bands; the tail has some- 
what narrower, irregular, usually indistinct, dark bands. The ground color is 
more brilliant aand suffused with orange more strongly toward the posterior 
part of the body and on the hind limbs and the tail. 

The females are colored and marked like the males except in less brilliant 
tones; the orange suffusion seldom occurs in them. 

Young specimens also usually lack the brilliant colors, and the markings are 
a little different. The neck collars arc very broad and may have a coarse reticu- 
lation of light marks on a dark background; the dark crossbands on the body 
tend to be more distinct and black instead of brown or gray; the crossbands 
on the body also may enclose large, more or less circular, light marks. The 
breaking up of these circular marks results in the blue spots near the edges 
of the crossbands in adults. In very old specimens the crossbands disappear 
completely and the only distinct markings remaining may be these light 
flecks. 

Below the color is white or cream, with no dark markings save a coaise 
reticulation toward the sides of the lower jaw. This reticulation is very 
prominent in small specimens and becomes dim in larger ones. Adult males 
may have the throat orange or yellow. 

Scalation. Similar in most respects to that shown in Fig. 69 (p. 167). The 
scales on the back arc very small and smooth; on the belly they are a little 
larger. The tail scales arc about halfway between the dorsal and ventral body 
scales in size, and are not pointed. There is an irregular group of supraoculars, 
and bordering each group medially is a series of larger scales that usually 
combines with the opposite series in the middle between the orbits (Fig. 71). 
The tail, when broken, cannot be regenerated as it can in most lizards; if 
regeneration occurs it is very slow. Ear large, oval, without protection. The 
femoral pores vary from 14 to 27, and average 18, on each side. The males lack 
enlarged postanal scales. 

Recognition Characters. No other lizard species in the United States h.ns a 
long tail, fat body, slim neck, big head, and a double black collar, except the 
western collared lizard, the western subspecies. The differences between these 
two subspecies lie partly in the nature of the row or rows of scales between the 
orbits. In the western race there are 2 complete rows between the orbits; in the 
eastern subspecies i to 4 broad scales interrupt the double series. About 80 per 
cent of eastern specimens have the scales thus arranged, and about 80 per cent 
of the western specimens have them arranged in the opposite manner. In the 
area between, in central New Mexico and Colorado, the proportions mav be 
intermediate. It is to be emphasized that, without reference to locality, single 
specimens or even series of several specimens may not be definitely identifi- 
able by use of this character; the races are defined by averages based on large 



HANDBOOK OF LIZARDS 


170 

series. There is a well-defined difference in the throat markings of adult males, 
the western race having a bold reticulation, the eastern race having labial bars, 
no markings at all, or a general dark suffusion. 

Habitat. These lizards are very common on the limestone-capped hills of 
central Kansas, where they reach perhaps their maximum abundance. They 
are restricted to rocky areas or canyons in the prairies, and thus do not occur 
in the vast expanse of flat prairie in western Kansas, Oklahoma, eastern 
Colorado, and northeastern New Mexico. Open hillsides where shade is 
scanty are preferred; heavily shaded hills are seldom inhabited, and perhaps 
for this reason the species becomes rarer in the heavily wooded Ozark Moun- 
tains. 

Habits. The pugnacious habits of these lizards are well known. Their dis- 
crimination must be poor, for they will act threateningly at almost any move- 
ment, when startled, whether the moving object be a dog, human, or train. 
They are not usually thus taken by surprise, however, but sight intruders 
from considerable distances and take refuge under stones or in cracks before 
the wanderer arrives on the scene. 

The eggs vary from 4 to 24, according to published accounts, and may be 
deposited in loose sand to a depth of 4 or 5 inches, or in tunnels underneath 
rocks. 

The food consists largely of grasshoppers, in central Kansas, but includes 
other large Arthropods, such as spiders, beetles, moths, etc. Small vertebrates, 
including other lizards, are occasionally eaten. 

For further comments see the discussion of the western collared lizard. 

Problems. Aside from the life history problems the most interesting in- 
vestigation needed for an understanding of the collared lizard is a study of 
the southern and southwestern limits of distribution of the eastern race, 
and the exact area of intergradation with the western race. Large series from 
numerous localities will be necessary for such a study. 

References. Burt, 1928, pp. 51-53, food {Kans.)\ idem, 1928, pp. 5-11, descrip- 
tion, Kansas specimens (Kans.); idem, 1928, pp. 1-19, pis. 1-7, variation and 
distribution {gen. lit.). 

Western Collared Lizard Crotaphytiis collaris baileyi Stejneger 
(Figs. 49, 50, p. 90; Fig. 56, p. 91; Fig. 69; PI. 33) 

Range. Mountainous and canyon areas west from central New Mexico and 
western Colorado to eastern central Oregon and central California; south 
through northern Mexico. Type locality— Painted Desert, Arizona. (Map 8, 

p. 490.) , 

Size. About the same size as the eastern race, with a maximum lengt , 
snout to vent, of about 112 mm. (4% in.). The tail is about twice as ong as 

the body. 
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PI. 33. Crotaphyttis coUaris baileyi. A, Devil’s River, Texas; adult. B, same locality; 
young. C, Glcnwood, New Mexico; adult. Gloyd photograph. D, New Braunfels, Tc.xas; 
female. 


Color. Much the same as the eastern collared lizard. The black neck collar 
may extend ventrally around the neck, in males, fusing with a black color that 
covers the entire throat and chin; all except the central posterior part of rliis 
area is reticulated with light lines, producing a very striking pattern. 

Scalation. See Fig. 69. As in the eastern collared lizard except that usually 
(about 80 per cent of specimens) there are 2 complete, uninterrupted rows of 
scales between the orbits. 
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Recognition Characters. The peculiar body form, double black neck collar, 
and complete double row of scales between orbits will identify this race of 
lizards. For a comparison with its nearest relative, the eastern collared lizard, 
see the discussion of the latter. 

Habitat. Rocky places are preferred. Large boulders are not frequented 
since these lizards, not adept climbers, find the nearly vertical slopes of large 
boulders difficult to manage. Cliffs, for the same reason, are not usually in- 
habited. They have been recorded from bushy flats, where they seek refuge in 
small mammal holes, but this is not typical. In many places they may forage 
for food on the ground, but usually they are near rock piles where they can 
hide when disturbed. 

Habits. If startled on flat ground where they can reach high speed in move- 
ment, they use only the hind legs, lifting the whole fore part of the body 
and the forelegs completely off the ground. Running in such a curious pose, 
they look like diminutive racing dinosaurs, waddling slightly as they rush 
along. 

The ferocity of these lizards has been commented upon by many writers. 
When first captured they bite very readily, and for a short time after, the 
males, whenever startled, may open the mouth in readiness to bite. The 
cavernous mouth is lined with black skin on the interior. However, after very 
little handling the lizards seldom bite and can be held with impunity. This 
may be due to the usual lack of sunshine in the cages where they are kept, for 
several observers have reported that they regain their old ferocity to a certain 
degree after being exposed to the sun’s rays a short time. The bite, while 
vicious, may be so large as not to be painful; the largest specimens cannot 
cause pain when biting the fleshy part of the hand. If a small piece of skin is 
grabbed, the small teeth may well pierce the skin. Fortunately, when they 
have secured a hold on some part of the hand and are released to dangle 
freely, they usually are willing to drop without struggling after a few seconds. 
An attempt to shake them off usually causes the lizard to tighten its grip. 

The food consists of almost any type of insect and small lizards. Adults in 
captivity eat small ones in the absence of other food and cannot be trusted in 
the same cage with any other kind of small lizards, even horned lizards. Some 
observers report that flowers and tender leaves may be eaten. 

One female has been observed to lay 21 eggs early in August (in captivity). 
The eggs measure i6x ii mm. 

Problems. As noted before, one of the most interesting problems concern- 
ing the collared lizards is the exact location of the area of intergradation be- 
tween the two races. Large series from numerous localities from New Mexico, 
Colorado, and Texas will be necessary. 

References. Burt, 1928, pp. 1-19, pis. 1-7 (part) {gen. lit.); Van Denburgh, 1922. 
pp. 104-1 14, pi. 7 (gen. lit.). 
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Reticulate Collared Lizard Crotaphytus retkidaUis Baird 
(Fig. 39. P- 88 ; Fig. 70; PI. 34) 

Range. Extreme southern Texas and adjacent Mexico, from near Mission 
to Eagle Pass.^ Type locality— Laredo and Ringgold Barracks, Texas. (Map 9. 

p. 491.) 

Size. Large adults measure about 115 mm. (4^'io in.) from snout to vent; 
the tail measures a little more than twice the head-body length. The head is 
broad, the neck relatively slender, the body fat, the limbs strong; the hind legs 

are about twice as long as the forelegs. 

Color. The general dorsal color is a gray-brown to reddish brown. Narrow 
light lines form a rather regular, open network on the back, outlining more 
or less rounded areas having an average diameter of about 9 scale lengths. 
These rounded spots may have slightly darker edges and frequently have a 
light central spot. Certain of the dark areas are black instead of the usual 
color; these black spots are arranged more or less in linear series, i on either 
side of the middorsal line, and 2 or 3 others on the sides; the spots arc arranged 
opposite each other, in transverse scries, and sometimes adjacent spots are 
fused across the back. The light borders of the black spots are more conspicu- 
ous than the others. The tail and limbs have a reticulated pattern like the batk, 
but none of the cells are black. 

Males are marked like females, except for having 2 vertical black bars on 
the shoulders, separated from each other by a narrower light line, and not 
reaching to the median dorsal line. Adult males also have the gular region 
and the femoral pores black. In both sexes there is a dim mottling or reticula- 
tion on the chin and sides of the lower jaw, as well as on the sides of the ab- 
domen. Otherwise the ventral surfaces are cream, unmarked. 

Sedation. Dorsal scales all very small, smooth, convex; a row of supraorbi- 
tal semicircles on each side not fused where they meet medially; subocular 
broken into several scales, separated from labials by 3 or 4 rows of small scales 
(Fig. 70); several strongly keeled postoculars; a pair of enlarged scales bor- 
dering mental posteriorly, in contact with each other medially and with the 
first labial laterally. Postanals not enlarged in males. Femoral pores 16 to 19 
in four specimens. Tail scales all prominently keeled except those near base. 

Recognition Characters. The large head and slender neck will identify 
members of this genus at a glance. Only the forms of collaris can be confu.scd 
easily with the reticulate collared lizard. These are very difTerent in pattern, 
however, one having a double collar about the neck, the other lacking it or 
having only small evidence of it on the sides of the neck. C. collaris. moreover, 

* Stejneger and Barbour (1943, p. 68, gen. lit.) say this species occurs in “extreme south- 
western Texas, and adjacent Louisiana.*' It would be very surprising to find it a normal 
inhabitant of the Utter state. I have not been able to find a record of it. 
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PI. 34. Crofap/iyliis reticulatus. A, B, Roma. Texas; male. C, Edinburg, Texas; female. 


docs not have the peculiar reticulated pattern on the back that characterizes 
this species. DifTcrcnces in scalation between the two are few, but among them 
can be cited (i) the distinctly keeled dorsal and lateral tail scales in reticulatus 
(smooth or obtusely keeled in collaris), and (2) the reduction in collaris to 2 
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rows of the scales at some point between the subocular and labials (in reticu- 

3 or 4 rows are complete in this area). 

Habits and Habitat. In southern Texas I have seen these lizards near (he 
banks of arroyos, dashing from one burrow to another as rising floodwaters 
forced them to quit their normal refuges. Brown says: 

During cold weather the lizards were found coiled in burrows slightly larger 
than their bodies. A passageway, leading from the burrow to the outside of the 
rock covering the burrow, was always found closed with dirt. No specimens of the 
lizard were taken in burrows during warm weather but rather from temporary 
hiding places such as trash piles, brush piles, or pack-rat nests. It was noted that 
the reticulated pattern of those taken during cold weather was almost indistin- 
>mishablc, although the pattern of specimens taken during warm weather was 
well defined and quite bright. When handled, Crotaphytus rcuatlatus would bite 
fiercely at anything within reach. Even when sluggish with cold, the lizards 
would open their mouths in a defensive attitude when disturbed. In the field 
they were very shy and difficult to approach. In captivity they could not be made 

to cat or drink. 

Problems. This is one of the least known lizards of the country. In addition 
to its life history, which is practically unknown, its relationship to collaris 
needs investigation. The restriction of the species to the lower Rio Grande 
Valley is extraordinary. 

References. Brown, 1942, p. 176, records, habits {Tex.); Cope, 1900, pp. 254-255, 
fig. 20, description (gen. lit.)'. Smith, 193®* P* M9> records (Tex.). 


The Collared Utas 

Genus STREPTOSAURUS Mittleman 


Only two species, mearnsi and repens, belong to this genus. They are 
bizarre-looking lizards, greatly flattened and of moderate size. The genus is 
restricted to extreme southern California and Baja California. Some details of 
the scutellation of a typical species are shown in Fig. 72. 

Californiaa Collared Uta Streptosaurus mearnsi (Slejneger) 

(Fig. 51, p. 90; Fig. 72; PI. 35) 

Range. Southern California and the northern half of Baja California, south- 
ward on the Pacific slopes of the coastal mountain range from San Gorgonio 
Pass through Riverside, San Diego, and Imperial counties. Type locality — 
summit of the Coast Range, Mexican boundary of California (probably near 
lacumba). (Map 9, p. 491.) 
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Fig. 72. Typical scutellation in Streptosaurus, from S. meanisi, 
souilicrn California. A, top of head; B, underside of head; C, side 
of head; D, ventral view of right hind leg and anal region; E, sec- 
tion of si<le of body. From Cope. 


Size. A rather large species, reaching a snout-vent measurement of 90 mm- 
( T/i «i in.) . The tail is about twice as long as the head and body. The body and 
head are flattened to a considerable degree. 

Color. Dorsal ground color olive gray, becoming brownish on the head. 
About 7 slightly darker, rather narrow, undulating crossbands extending 
across the back. The band across the shoulders is darker than the others and 
is black in front of the arm insertion. There are a number of tail bands, dis- 
tinct on all except the distal portion of the tail; these bands are usually a little 
longer than the spaces between and, unless the whole subcaudal surface is 
dark, can be seen on the ventral surface. The body, between the dark bands, 
is dotted with numerous small, white or bluish spots. The limbs arc dimly 
banded. 

In both sexes the throat is coarsely reticulated with bluish gray, more promi- 
nently in males. In the latter the remainder of the ventral surfaces, including 
the limbs and tail, are dark (indigo in life), except for irregular white or 

cream areas on the preanal and chest regions. 

Scalatton. See Fig. 72. The scales around the body are of very nearly equal 
size, the dorsals intermediate between the slightly smaller laterals and s ig i y 
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larger ventrals; the latter are overlapping, the others granular, juxtaposed; the 
caudal scales are large, pointed, and. except on the ventral surface, heavily 
keeled. The granular gular fold is present. The ear is bordered anteriorly bv 5 

or 6 elongate lobules (scales). 

The head scales are enlarged, flat; the frontal is divided; there are 5 or 4 
enlarged supraoculars. Femoral pores 19 to 25. Males with enlarged postanals. 
A small postfemoral dermal pocket. 



PI. 35. Streptosanrus mearnsi. Andreas Canyon, California; Icmale 


Recognition Characters. The large size, flat body, and peculiar pattern dis- 
tinguish this lizard from all others. From the other species with similar body 
form it may be distinguished by the divided frontal, the presence of the ear 
opening, normal (not diagonal) labials, nearly equal body scales, the granular 
dorsals, and numerous femoral pores. 

Habitat. This is one of the most completely saxicolous (rock-dwelling) 
lizards of the country. They are restricted to barren, rocky canyons, where 
they live among large boulders. 

Habits. Practically nothing has been recorded. Near Jacumba Klauber says 
they are exceedingly common, and in late May appeared 
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most plentiful between 7 and 8, about 100 being seen within the hour. A secondary 
period of activity was noted between 4:30 and 5:30 p.m., but there were fewer than 
in the morning. 

Ufa mearnsi is quite inquisitive and consequently can be easily stalked. How- 
ever, it must be hard hit, for it will usually escape unless some of the fine shot take 
effect in the head. The ones that are so hit usually stick to the rock to which they 
were clinging. Mearnsi never seems to seek refuge in ground holes; always when 
pursued it jumps from rock to rock until a suitable crevice is found. In so doing 
it runs equally well on the tops or on the vertical sides of the boulders; and I have 
even seen one running on the underside of a boulder with the slope not more 
than 10° from horizontal. When not frightened it has a peculiar waddling gait. 

Color change in this species, which involves simply a darkening or lighten- 
ing of the pattern (particularly the light areas), is correlated directly with 
temperature change and is not influenced by some factors which cause 
change in other species of lizards. At a temperature above about 105® F. it 
assumes its light phase; below that temperature it is in its dark phase. 

Problems. The life history of this interesting species is practically unknown. 
A careful study of its relationship to other genera is much to be desired; this 
should include an osteological study. 

References. Atsatt, 1939, pp. 254-255, pi. ii, fig. 7, color change (//'/. «/.); Klau- 
ber, 1939, pp. 32, 65, 69, 88, table 15, habits (/iriz.); Mittleman, 1942, pp. 111-113, 
relationship (gen. lit.)\ Van Denburgh, 1922, pp. 191-194, pi. 15, description, 
range {gen. lit.). 


The Pored Utiform Section 

Three genera of this section occur in the United States: Sceloporus, 
Vrosaiiriis, and Uta. The last two seem to be derivatives of Sceloporus, which 
is an old and prolific genus. They definitely do not appear to be of common 
ancestry within Sceloporus: one, Uta, has pretty surely been derived from 
the variabilis group of Sceloporus (near couchii), and the other may well 
have been derived from the merriami or the maculosus groups or their com- 
mon ancestors. It is only by virtue of the development of a character unique 
among Sceloporus derivatives that Uta and Urosaurus can be distinguished 
gcncrically from the other derivatives (in reference to any of the many groups 
still incorporated in the genus Sceloporus), and it is only because both inde- 
pendent derivatives now known as Uta and Urosaurus happen to have de- 
veloped the same character, the gular fold, serving to distinguish them from 
Sceloporus, that authors in the past considered the two stocks congeneric. 
I agree with Mittleman that they clearly are not. It is a curious fact that all 
genera that have sprung from Sceloporus have developed a gular fold— in 
eluding Sator, a Baja California genus. The tendency to develop this fold ap- 
pears to be restricted to the primitive groups of Sceloporus, such as variabilu. 
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mcrriami. rnaculosus, and pyrrhocephalus; and these are the groups from 
which Uta. Urosaitrus, and Sator independently appear to have been derived. 
That the degree of difference between the several species contained in each 
of these four genera is not the same for all is to be expected since some, obvi- 
ously, are much older than others. 

All species of this section lay eggs, except for a few species of Sceloporus. 


The Rough-scaled Lizards 
Genus SCELOPORUS Wiegmann 

This genus has more representatives within the boundaries of the United 
States than any other, 27 now being recognized. One other (coiichii) has been 
recorded, but probably in error, since the species is a mountain lizard and 
the Texas locality at which it is supposed to have been found is a nearly 
flat plain. The genus is distributed from British Columbia and southern New 
York southward to Panama, and is represented by 102 recognized forms. 
Although a large genus, it is greatly exceeded in number of forms by Anolis, 
which contains three times as many as Sceloporus. Anolis is a more tropical 
genus, however, with only two species occurring in the United States. 

In a large genus such as this considerable variation in habits may be ex- 
pected, and does exist. There is also much variation in external morphology, 
mostly in scalation, but there is extraordinarily little divergence of form. 
Head, body, and limbs are of the same form throughout the entire genus; 
in tail form there is some variation, a few species having extremely elongate 
tails and a few others having compressed tails. For the most part, however, 
once a person is familiar with one or two species of the genus, he has no 
trouble recognizing other forms as belonging to that genus. The chief diffi- 
culties will be putting too many forms in that genus; that is, failure to dis- 
tinguish particularly Uta. Urosaurus, and Streptosaurus. So, in addition to 
recognizing the distinctive body form, one should also look on the ventral 
surface of the throat for a granular fold; if there is one, the lizard is not a 
Sceloporus. This fold is possessed by all three of the other genera mentioned 
above, as well as by several that have no special resemblance to Sceloponit. 

The variation in scalation is great interspecifically, and not inconsiderable 
intraspecifically. J. Paul Jones, a student of this genus, once observed that if 
a single character is selected to identify each species of the genus, one could 
find each one duplicated in various specimens of one single common species 
of central and eastern United States ( 5 . undulatus and its subspecies). This is 
not strictly true, but it emphasizes the fact that rare specimens show variations 
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not at all of the commonly expected type, and that, therefore, we must con- 
sider a species or race to be identified by all its characters combined, not by a 
single one, and by the general status of the whole population of that race in 
regard to those characters, rather than by the status of a single specimen. 
Given such terms it is not surprising that keys will not always prove satisfac- 
tory as the means of properly identifying single specimens. Some details of 
the scutellation of a typical form are shown in Fig. 73. 
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Fic. 73. Typical scutellation in Sceloporus, from S. u. undulatus, 
Alabama. A, top of head; B, side of head; C, underside of head; 
D, ventral view of right hind leg and anal region; E, section of 
side of body. From Cope. 


The variation in habits is perhaps most surprising of all. The chief charac- 
teristic of the lizards is their active ubiquity. They inhabit almost every sort of 
terrain, except the highest peaks and aquatic or subaquatic environments, 
above the surface of the ground. They have never degenerated to the habit of 
underground life. They are strictly diurnal; if any are seen active at night, it 
is because of some unusual condition. Some are inveterate climbers, others 
seldom leave the ground; some give birth to young, others lay eggs. This latter 
variation— both ovoviviparous and oviparous forms in one genus— is known 
also in the skinks, Eitmeces, and the horned toads, Phrynosotna. 

While variation such as that summarized above is sometimes dishcarteningj 
it makes possible a clearer segregation of the many species into groups of re- 
lated forms than might otherwise be possible. In the whole genus 
groups have been defined, and eight of these are represented in the United 
States. Our species are segregated into their respective groups in the following 
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treatment in order to facilitate identification and discussion and to show rela- 
tionship where possible. 

KEY TO SPECIES OF SCELOPORUS 

I. A postfemoral pocket present (Fig. 74); dorsal scales from occiput 
to base of tail, 58 to 69; males with pink belly patches 

vanabilis marmoratus (p. 186) 

No postfemoral pocket; dorsal scales less numerous or not; males not 
with pink belly patches 2 



Fig. 74. Scetoporus taruNlis nuirmoralus. A, side view; ihc stippled area 
indicates the portion of the body enlarged in B. B, side of anal region, show- 
ing postfemoral pocket. From Smith. 


2. Lateral scales very small, granular, not overlapping; dorsal scales, 47 

to 70; a rudimentary, granular, gular fold on each side in front of 
shoulder; femoral pores, 19 to 30, the two scries in contact medially 

or separated by not over 5 scales ... 3 

Lateral scales larger, not granular, overlapping; dorsal scales variable; 
no rudimentary gular fold; femoral pores similar or not . . 4 

3. Anterior section of frontal usually divided; frontoparietals usually 

divided; first tnfralabial and first postmcntal usually in contact 
throughout their length; head scales rugose; subcaudal surface dis- 
tinctly banded; gular bars extensive, conHuent medially 

merriami annulatus (p. 190) 

Anterior section of frontal usually entire; frontoparietals seldom 
divided; first infralabial partially separated from first postmcntal; 
head scales smooth; subcaudal surface nearly or quite immaculate, 
not barred; gular bars short, usually separate medially 

merriami merriami (p. 188) 

4. Lateral scales in longitudinal series parallel to the body axis; 2 postros- 

trals; femoral pores 12 to i8 on each side, the two scries in contact 
medially or separated by no more than 2 scales scalans slerini (p. igi) 
Lateral scales in oblique scries ascending posteriorly; usually 4, some- 
times 4, or 6 postrostrals; femoral pores variable e 



HANDBOOK OF LIZARDS 


182 

5. Supraoculars very large, in a single row, usually 5 in number, and the 
last one or two not separated from the median head scales by a row 

of small scales as are the other supraoculars (Fig. 75) 6 

Supraoculars smaller, in a single or double row, variable in number, 
but all separated from median head scales by a complete row or two 
of small scales (Fig. 73) 8 

supraoculars 
ctrcumorbifa/s 


Fig. 75. Sceloporus orcutti, top of head. From Cope. 

6. Auricular scales elongate (Fig. 75), about 5 m number, the upper 

not largest; and first infralabial at least partially in contact with first 
postmental; black shoulder patch indistinct; dorsal scales with a 
deep notch on either side of median spine; entire ventral surface 
dark blue and each dorsal scale with i or more light streaks on a 

dark background in adult males orcutti (p. 208) 

If auricular scales as described, then first infralabial completely sep- 
arated from first postmentai; or if infralabials and postmentals as 
described, then auricular lobules 3, the upper largest and rounded; 
black shoulder patch distinct In adults; dorsal scales not deeply 
notched; pattern of adult males not as described 7 

7. Auricular lobules generally 3, upper largest and rounded; forelegs dis- 

tinctly crossbarred; first infralabial at least partially in contact with 
first postmental; i parietal on each side; first canthal seldom dirccdy 

in contact with lorilabials; nuchal collar indistinct dorsally 

clar^ii clar^ii (p. 206) 

Auricular lobules generally 5 to 7, all elongate and pointed, median 
ones largest; forelegs not crossbarred; first infralabial generally sep- 
arated from first postmental; 2 parictals on each side; first canthal 
generally in direct contact with lorilabials; nuchal collar quite 

distinct dorsally although generally broken in middle 

magistcr magistcr (p. 211) 

8. A broad, black collar across back of neck, bordered anteriorly and 

posteriorly by a light line 9 

No distinct, light-bordered, black, nuchal collar 

9. Dorsal scales 40 or more (40 to 46); supraoculars rather large, in a 

single scries, undivided; adult males black above with a light spot 
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on each scale jarrovii jarrovU (p. 196) 

Dorsal scales less than 40; supraoculars in 2 rows or, generally, at 

least I divided; adult males not as described to 

10. Tail very brighdy banded toward tip; supraoculars generally in 2 
regular rows; median head scales (especially the frontal) usually 
divided irregularly; (Fig. 76); inner row of sublabials rarely termi- 
nating anterior to suture between second and third infralabials; a 
broad light band across neck behind occiput; ground color red- 
dish poinsettli (p. 198) 

Tail dimly banded; supraoculars large, irregular, i or 2 divided; me- 
dian head scales not usually subdivided (Fig. 77); inner row of sub- 
labials usually terminating anterior to suture between second and 
third infralabials; no postoccipital light band; ground color 
bluish cyanogenys (p. 201) 



Fig. 76. Scfloporus poinsetiii, top of head. From Smith. 

Fig. 77. Scehpoms c^avogenys, top of head. From Smith. 


11. Scales on posterior surface of thigh very small, granular, not over- 

lapping 12 

Scales on posterior surface of thigh larger, overlapping, keeled . 15 

12. Lateral nuchal scales much smaller than, and well differentiated from, 

dorsal nuchal scales (as in Fig. 78); scales of lateral row of dorsal 
nuchals enlarged, strongly keeled, and mucronatc; larger, reaching 
71 mm. (2% in.) snout to vent; gular region bluish in males, not 

reticulated grammicus disparilis (p. 193) 

Not so; maximum snout-vent length 65 mm.; gular region never 

with 2 posterolateral blue spots, but usually reticulated 13 

13* Dorsal scales 52 or less; dorsolateral light stripes usually very dis- 

graciostts graciosus (p. 248) 

Dorsal scales 53 or more; dorsolateral light stripes usually indistinct 
or absent . . 

I A 

14. Adult males with venirolalcral blue patches separated by a whitish 
inidvcntral area of considerable width; blue on undersurface of 
body not confluent with blue of throat; females less dusky below 
graciosus gracilis (p. 251) 
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Adult males with ventrolateral blue patches united across midveniral 
line or separated by a narrow whitish interval; blue or black of belly 
confluent with that of throat; undersurface of tail and thighs often 
colored graciosus vandenburgianus (p. 254) 

15. Dorsal scales 33 or less 16 

Dorsal scales over 33 

16. Posterior surface of thigh nearly immaculate; dorsolateral light lines 

distinct and dorsal bars nearly or quite absent in adult males; dorsal 
scales 28 to 33, average 30; supraoculars large olivaceus (p. 204) 



dorsal 
nuchah 

lateral 
nuchati 


Fig. 78. Sccloporus grammicus microlepitodus, side of neck. From Smith, 


Posterior surface of thigh with a broad, longitudinal, dark line; no 
dorsolateral light lines but crossbars on back visible in adult males; 
dorsal scales 31 to 40, average 34; supraoculars smaller 
undulatus undulatus (p. 214) 

7. Scales on posterior surface of thigh abruptly differentiated from dorsal 

scales of same member, median posterior scales not distinctly larger 

than adjacent lateral scales 

Scales on posterior surface of thigh gradually merging with larger 
dorsal scales of same member, at least the median posterior scales 
distinctly larger than the adjacent lateral posterior scales 

8. Labial region, chin, and throat crossed by irregular, diagonal, dark 

lines radiating from the gular region; frontoparietals often in con- 
tact with enlarged supraoculars occidentalis becKt (p- 239) 

Labial region, chin, and throat not crossed by radiating dark and 
light lines or bands; frontoparietal plate very rarely in contact 

with enlarged supraoculars *9 

9. Blue belly patches not confluent with throat patches and separated 

from each other by a lighter or darker midventral band 20 
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Blue belly patches confluent with throat patches and not separated 
from each other by a lighter or darker midventral band; ventral 
surfaces deep blue throughout occidenialis taylori 

20. Blue of throat in males in paired lateral patches (blue widest laterally 

or separated by median white stripe) which may merge medially in 
older specimens; under parts very light in color or speckled with 

darker scales ocddentalis occidentalh 

Blue of throat in males a central patch, never divided; under parts 
often gray or black occidentaUs biseriaiiis 

21. First canihal generally in contact with lorilabials, sometimes fused 

with subnasal; dorsal scales 36 to 45; interparietal very large in 
adults; lateral dark stripes distinct, dorsal pattern indistinct woodi 
First canthal rarely in contact with lorilabials; dorsal scales variable; 
interparietal smaller; no distinct lateral dark stripes 22 

22. Dorsal scales generally 37 or less 23 

Dorsal scales generally 38 or more 24 

23. Males lacking belly patches undulatus virgattis 

Males with broad, lateral, belly patches undulatus undulatus 

24. Dorsal scales 45 or more undulatus dongatus 

Dorsal scales 44 or less 25 

25. Males without lateral belly patches; dorsolateral and lateral light 

stripes very distinct undulatus virgatus 

Males with lateral belly patches 26 

26. Males without gular patches; femoral pores 14 or less; dorsolateral 

light stripes distinct in both sexes undulatus garmani 

Males with gular patches . 27 

27. Females with lateral belly patches; femoral pores 16 or more (75 per 

cent) undulatus tristichus 

Females without lateral belly patches 28 

28. Dorsolateral light stripes distinct in males; dorsal crossbars reduced 

in males, confined to areas between dorsolateral light stripes; gular 
region with 2 dark patches posteriorly, not extending over entire 
throat; femora! pores 16 or more (70 per cent) 

• • • . . undulatus consobrinus 

Dorsolateral light stripes indistinct in males; dorsal crossbars ex 
lending completely across back when visible; gular region almost 
entirely black in adult males; femoral pores 15 or less (81 per 
undulatus hyacinthinus 


(p. 244) 

(p. 236) 

(p. 241) 

(p. 246) 


(P- 234) 
(p. 214) 
(p. 220) 

(P- 234) 
(p. 228) 

(P- 23O 


(P- 217) 


(p. 222) 


The Variabilis Group 

Nine forms belong to this group, which barely enters the United States in 
extreme southern Texas. The peculiar characteristics of the group are the 
small size and the presence of a postfemoral dermal pocket. Some of the most 
distinctive species of the whole genus belong to this group. All are egg layers. 
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Texan Rose-bellied Lizard Sceloporus variabilis tnarmoratus Hallowell 

(Fig- 74. P- PI. 36) 

Range. Dallas, Texas, south to Ciudad Victoria, Tamaulipas, and westward 
about to Long. 100° W. Type locality-San Antonio, Texas. (Map 10, p. 491.) 

Size. The largest specimen recorded, a male, measured 52.5 mm. (aVs in.) 
snout to vent; the largest female measured a little less, 49.5 mm. (about 2 in.) 
snout to vent. 



PI. 36. Sceloporus variabilis marmoratus^ A, San Antonio, Texas; male. B, San Antonio, 
1 exas; male. Gloyd photograph. C, Edinburg, Texas; female. D, same locality; male. 


Color. General ground color olive brown (females) to buffy brown 
(males) ; a dorsolateral light line on each side of the body, originating at the 
posterior corner of the eye and terminating at the base of the tail, from one 
and one-half to two and two half scale rows wide; between these light lines, 
two series of 9 or 10 auburn-colored spots, light-bordered posteriorly, the 
two series separated medially by a faint light line about two scale rows wide, 
sides of body usually with obscure, narrow, dark bars, their inner ends coinci- 
dent in position with the corresponding bars on the back; males with a rnore 
or less evident brown band on each side of the body below dorsolateral light 
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lines; a dark spot in the axilla (coincident with blue borders o£ lateral abdomi- 
nal marks in males), extending over the shoulder a short distance in front of 
the arm, interrupted by a white band passing dorsally from the arm; this spot 
variable in size and intensity of color, usually less distinct and smaller in 
females; limbs with narrow light and broad dark bars, usually more distinct 
on the shank and posterior surface of the lower foreleg, occasionally quite in- 
distinct; posterior surface of thigh with 2 irregular dark lines separated from 
each other by a broader while line; tail with a series of narrow chevron-shaped 
bars. Males with broad lateral abdominal areas pink in color, with dark blue 
borders rather broad anteriorly and posteriorly and narrowly separated from 
e.ich other medially; gular region faintly mottled in males; ventral surfaces 
otherwise cream or white. 

Scalation. The dorsal scales are rather small numbering 58 to 69, average 
64, from occiput to base of tail. The femoral pores vary from 10 to 14. All the 
dorsal head scales are rugose or keeled. A small pocket, the postfemoral 
pocket, is present in the skin at the junction of the base of the tail with the 
posterior surface of the thigh (Fig. 75). The scales on the sides of the body 
are almost equal in size to the dorsals. 

Recognition Characters. The postfemoral pocket is possessed by no other 
species of this genus in the United States, and the only lizard species of other 
genera that have the pocket also have a granular fold across the throat. The 
pink belly patches arc unique among United Stales lizards. 

Habitat. The northern rose-bellied lizard is typically found in somewhat 
dry regions where it frequents the limbs of mesquitc and similar scrubby trees 
and bushes. Rarely do specimens occur on limestone bluffs or cacti. They are 
usually shy and wary creatures difficult to collect. 

Habits. The eggs are usually 4 in number, laid in earth and dry humus at 
the bases of small trees and under rotting logs. “They are somewhat similar 
to those of other small species of Sccloporus but they are rather more slender, 
proportionately, and with the ends almost pointed. The average size is about 
15 by mm" (Strecker and Johnson). 

Problems. There is a questionable record of the occurrence of this species 
near El Paso, Texas. This is a locality far removed from others recorded for 
the race and needs corroboration. 

References. Smith, 1939, pp. 272-278 {gen. lit .) ; Strecker and Johnson, in Strecker 
and Williams, 1935, p. 20 {Tex.). 


The Merriami Group 

The only two forms of the genus belonging to this group are found in the 
• f region of southern Texas. No definite record of the occurrence of 
either form in Mexico is yet known. The most distinctive features are the 
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granular lateral scales and the rudimentary gular fold which is visible in front 
of the shoulders. 


Merriam’s Canyon Lizard Sceloporus merriami merriami Stejneger 
(PI- 37 ) 


Range. The Rio Grande Valley in the Great Bend, from southeastern 
Val Verde County, Texas, to western Brewster County. Type locality— East 
Painted Cave, near the mouth of the Pecos River, Texas. (Map lo, p. 491.) 

Size. A small species, maximum snout-vent measurement about 58 mm. 
(2M in.) ; tail about iM to iji times as long as head and body. 

Color. General dorsal ground color light gray to blue-gray; a series of 10 
to n small, indistinctly outlined spots on either side of middorsal line on 
body, the spots becoming gradually larger posteriorly; numerous scattered 
pale blue and white flecks on body and tail, fewer on limbs; head pale brown; 
a pair of small, brown spots frequently present at posterior edges of parietal, 
one to each side; limbs and tail indistinctly banded; toes with rather indistinct 
bands. 


Ventral surfaces of abdomen with deep vinaceous lavender on sides, bor- 
dered medially and posteriorly by a broad, dark blue band, wider posteriorly 
near groin; these borders rarely confluent medially; rarely, in large males, 
these borders continue anteriorly across chest to gular fold region; a black 
spot on shoulder, occasionally passing ventrally onto chest, there becoming 
dark blue; frequently scattered dark blue spots on ventral surface of thigh and 
on chest; ventral surface of tail and, frequently, chest, a narrow median ven- 
tral line and ventral surfaces of thigh, all pale blue; occasionally ventral sur- 
face of tail with faint darker bands; posterior part of gular region with 2 
rather large dark blue spots, frequently preceded by i or 2 pairs of smaller 
spots; these spots connected with pale blue bands crossing upon labial region, 
upper labial region with faint brown bands, the one below the middle of the 


eye most distinct. 

Females essentially similar to males in dorsal coloration. Ventral surface 
of abdomen immaculate, save a dark blue, elongate spot at extreme postero- 
lateral part (comparable to posterolateral markings on abdomen in males); 
occasionally the spot as large as in small males, and the median dark blue 
border present; spots on throat similar to those in males, but less distinct; 

ventral surfaces otherwise usually white or cream. 

Scalation. Dorsal scales rather small, 53 to 70, average 63; ventral scales 77 
to 90, average 82; scales around middle of body 86 to 120, average 100; femoral 
pores 22 to 30, average 26; femoral pore series of the two sides in contact me- 
dially or separated by i to 3 scales; lateral scales very small, panular; no 
postfemoral pocket; frontoparietals usually single on each side, frequently in 
contact medially: anterior section of frontal rarely divided longitudinally, an- 
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terior scales of outer row of sublabials wedged between first iiifralabial and 
first posimenial; postanal scales enlarged in males. 

Recognition Choracters. The absence of a gular fold, the presence of the car 
opening, the very small size of the dorsal scales, the absence of a postfemoral 
pocket, and the granular lateral scales will distinguish this species from any 



PI. 57- Scehportts mernanu meniann. Devil’s River. Texas. A. C, male: R, D. tcinale. 


other found in the same area. From its related subspecies, Merriam’s moun- 
tain lizard, this may be distinguished by numerous characters, amono winch 
may be mentioned the indistinct, or missing, subcaudal hands; the confine- 
ment of the ventral throat bars to the middle of the throat, where they are 
usually separate and not so distinct as in the other form; the entire anterior 
section of the frontal; the partial separation of the first infralabial and first 
posimental; the smooth head scales. In the other subspecies the subcaud d 
ands are very distinct; the throat bars extend to the labial region and ire fused 
medially: the anterior section of the frontal is usually longitudinally divlled 
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and the first infralabial and first postmental are fully in contact. There are 
other differences listed by Smith. 

Habitat. The race appears to be restricted to desert canyons at low eleva- 
vations where specimens occur on the side walls. 

Habits. These are not particularly shy lizards; with some care they can be 
caught by hand. Many lack toes and tails. They frequently rest about 4 to 6 
feet above the bottom of the canyons. They perform bobbing exercises like 
many other iguanids. Two eggs measuring 12 x 7 and 11x6 mm. were ob- 
served in one female collected on July i. 

Problems. The life history of this interesting lizard is practically unknown. 
Presumably it lays eggs, but it may be ovoviviparous. 

References. Smith, 1937, p. 86 (Tex.)', idem, 1939, pp. 285-289, diagnoses, com- 
parisons, range (gen. lit.); Wright and Wright, 1927, pp. 57-64, pis. 1-3, natural 
history (Tex.). 

Merriam’s Mountain Lizard Sceloporus merriami annulatus Smith 
(PI. 38) 

Range. Southern and central Brewster County, Texas, in mountains. Type 
locality — east slope of the Chisos Mountains, Brewster County, Texas. (Map 
10, p. 491.) 

Size. A small species, maximum snout-vent measurement about 51 mm.; 
tail about iVs to 1% times as long as head and body. 

Color. As in Merriam’s canyon lizard except that adult males have the dark 
blue median borders of lateral abdominal marks confluent, covering middle 
of abdomen and extending over most of ventral surface of thighs; broad, dark 
blue, convergent bands on throat; blue tail bands confluent on ventral surface 
of tail, or nearly so, in both males and females. 

Scalation. Head scales slightly but distinctly rugose; frontoparietals usually 
divided into 2 or 3 scales on each side, rarely separated medially; anterior sec- 
tion of frontal usually longitudinally divided; prefrontals rarely in contact 
medially; outer row of sublabials rarely terminating anteriorly between first 
infralabial and first postmental, but usually posterior to them; dorsal scales 47 
to 62, average 53, from occiput to base of tail; scales around middle of body 
85 to 101, average 92; femoral pores 19 to 28, average 24; femoral pore scries 
separated from each other medially by i to 5 scales; no postfemoral pocket. 

Recognition Characters. See discussion of Merriam s canyon lizard. 

Habitat. Restricted to the southern mountains of the Big Bend in a rock 

habitat. 

Habits. Not recorded. 

Problems. The natural history is unknown. The distribution of these two 
closely related forms and their curious restriction suggest a problem for stu y 
in the field. 

Reference. Smith, 1937, pp. 83-86, description, range, comparisons (Tex.). 
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PI. 38. Scehponis meinanu anmilatus. Glenn Spring, Texas; male. Smith photograph. 


The Scalaris Group 

This is for the most part a group of high-moumain lizards. Some of the 
species give birth to their young, others lay eggs. The chief characteristics are 
the presence of only 2 postrostrals, or none; the near or complete meeting 
medially of the femoral pore series; the granular scales on posterior surface of 
thigh; the small size; and, most conspicuous, the tendency of the lateral scales 
to be arranged in longitudinal rows parallel to the body axis. 

Bunch Grass Lizard Sceloponts scalaris slevini Smith 
(PI- 39) 

Range. Southern Arizona at high elevations, south to northern Durango, 
west into eastern Sonora, and east to Nuevo Leon. Type locality— Miller Peak! 
Huachuca Mountains, Arizona. (Map 10, p. 491.) 

S^ize. A small species, maximum snout-vent measurement about 61 mm. 
(2/8 in.) ; tail 1 ^/4 to i % times as long as head and body. 

Color. Two color phases occur. In one phase the dorsal pattern is completely 
wckmg; the back is dark brown to yellow-brown. Usually, however, there is 
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PI. ^9. Sccloporus scalar is 
slcvim. A. Riunscy Canyon, 
Huachuca Mountains, Ari- 
zona; courtesy of J. U. Sic- 
vin. B, Miller Peak, Hua- 
chuca Mountains. Maas 
photograph. 


a bright dorsal pattern of crescentic blotches and 
light stripes on a light brown ground color. On 
each side is a dorsolateral light line running down 
a single scale row, and separated from its mate by 
about 7 or 8 scale rows. In this intervening area 
are two series of about 12 crescentic, blackish- 
brown spots, a series on either side of the median 
line. A lateral light line extends from the labial 
region on the sides of the head through the ear 
and along the sides of the body onto the front of 
the hind leg. Between the lateral and dorsolateral 
light lines, on each side, is a series of crescentic 
blotches similar to those near the middle of the 
back. Below the lateral light line is a narrow area 
of brown, spotted with darker color, in turn bor- 
dered by a reddish-brown band. In males, below 
this band on the sides of the belly, is a blue patch 
3 or 4 scales wide extending from axilla to groin. 
The belly is otherwise unmarked. A conspicuous 
black spot is present in front of the shoulder, 
enclosing a bright blue spot. The tail is marked 
above by a continuous, middorsal, dark brown 
stripe. 

Scalation. Dorsal scales 37 to 46, average 42; 
scales around middle of body 38 to 45, average 41; 
ventral scales 35 to 45, average 41; femoral pores 
12 to 18, average 14, the two series separated by not 
more than 2 scales, or in contact medially; scales on 
posterior surface of hind legs granular; no post- 
femoral pocket; scales on side of body forming 
longitudinal series paralleling the series of dorsal 
scales, except perhaps just in front of groin. 

Recognition Characters. The absence of a gular 
fold and the rather small size of the body and of 
the dorsal scales distinguish this from all other liz- 
ards occurring in the same general area with the 
exception of the striped plateau lizard. From 
this, and from all of the many other Sceloporm 
species known from the United States, this pecul- 
iar species is distinguished by the fact that the 
lateral scales, which are not much smaller than 
the dorsal scales, are in rows parallel to those in 
the back instead of in oblique rows that extend 
upward (medially) in a posterior direction. All 
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Other species of the genus in the United States have the lateral scales in oblique 
rows. 

Habitat. The normal habitat of the race seems to be in clumps of grass, 
where it is found on Miller Peak and presumably also on the other high peaks 
in the mountains of southeastern Arizona from which it is known. This is a 
habitat exactly like that of very common close relatives of this race that are 
widely distributed in Mexico. Gloyd, however, found several under boards in 
a clearing in a forested part of the Huachucas, not far from the peak, aiul 
Kauffeld found one sunning itself on a rock after a rainstorm. The close re- 
semblance of this species to S. ii. virgatiis suggests that the varied field ob- 
servations may possibly apply in reality to both species. 

Habits. This is a shy and elusive species, seemingly spending most of its 
time hidden in the clumps of tall grass it frequents. Sometimes specimens are 
seen scurrying between clumps. In spite of the fact that a specimen may be 
traced to a single clump, the collector usually finds difficulty in locating and 
extricating it. Once taking refuge in a clump, the lizard remains hidden fre- 
quently after a thorough picking and parting of the grass blades. Its ability to 
disappear in this manner is astounding at times. 

Presumably this species bears its young instead of laying eggs; this habit is 
known for a number of its relatives, although it is not proved for this race. 

Problems. The life history of this race is a conspicuous problem. Its relation- 
ships with Mexican forms arc very puzzling and need study with new ma- 
terial. 

References. Gloyd, 1937, pp. 88, 98, 112 {Ariz.)\ Kauffeld, 1943, p. 345 (/Inz.); 
Smith, 1939, pp. 343-344* description, range, localities, relationships {gen. /;/.); 
Van Denburgh, 1922, pp. 268-273, ph • 9 > description, habits {gen. lit.). 

The Grammicus Group 

This is a puzzling group of four forms, barely entering the limits of the 
United States. All forms are of moderate size, have granular posterior thigh 
scales, and give birth to their young. 

Mesquite Lizard Sceloporus grammicus disparilis Stejneger 
(PI. 40) 

Range, Northern Hidalgo and Guanajuato in Mexico, northward to north- 
western Chihuahua and extreme southern Texas. Type locality— Lomita 
Ranch, six miles north of Hidalgo, Texas. (Map 11, p. 492.) 

Size. A more or less flattened species, of moderate size; maximum snout- 
vent measurement 71 mm. {2% in.). 

Color. In females the ground color is light gray; 2 narrow, parallel, black 
lines on nape, extending toward middle of back; a series of 4 or 5 narrow, 
black, undulate bars on each side of back, those of the two sides coincidino 
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in relative position or not; lower foreleg with very distinct black bars; hind 
leg irregularly barred; tail with narrow, black bars not sharply defined; head 
with numerous narrow, black lines; belly whitish, unspotted save for a few 
black flecks on throat and sides of abdomen. 

Adult males lose almost all trace of the dorsal markings; the only distinct 
dorsal mark is the nearly vertical one in front of arm, extending to middorsal 
region; it is expanded somewhat in front of the arm insertion. Throat finely 
mottled or stippled with black; central region of throat usually flesh color, 
sometimes pale blue; a broad or narrow black line across throat sometimes 
present; sides of belly pale blue (appears flesh color in preserved specimens), 
bordered medially by a short, narrow, black border; chest somewhat mottled 
in some specimens; remainder of ventral surfaces whitish. 

Scalation. Dorsal scales 52 to 74, average 62; scales around middle of body 
50 to 71, average 62; ventral scales 49 to 65, average 58; femoral pores 12 to 20, 
average 15; lateral nuchal scales abruptly differentiated from dorsal nuchal 
scales (as shown in Fig. 78) ; no postfemoral pocket. A pair of enlarged post- 
anal scales in males. 


Recognition Characters. Lizards of generally similar form which might he 
confused with this, within the area where it occurs, can be distinguished by 
having a granular gular (ventral throat) fold, or a postfemoral pocket, or 
larger dorsal scales that number less than 52, or by not having lateral and 
dorsal nuchal scales which differ sharply from each other in size. 


Habitat. These lizards arc confined exclusively to the small, scrubby trees 
typical of extreme southern Texas. Mesquite trees are favorite haunts. 

Habits. Their movements are very quiet, unlike some noisy, arboreal ,S'<r- 

loporus species, and unobtrusive. At first sight of danger, when the intruder 

IS yet far away, they take refuge in the higher main branches and persistently 

keep themselves on the side opposite the intruder. These tactics are rendered 

the more effective by their beautifully protective pattern and coloration. So 

completely do they effect concealment that, even though searching diligently 

for them, a collector may never observe a specimen. They are best hunted by 

two persons at a time, one beating the tree, the other watching on the other 
side. 


The young are born in early April and number 3 to 12 in each litter from a 
female. This is one of the few live-bearing lizards of the country. Mating ap- 
pears to occur in October; at least courting has been observed at that liml 
The embryos may develop in 5 or 6 months. “In courting the males bobbed 

up and down on their forelegs and expanded the throat membrane in a fan 
shape (Mulaik). 

ProWfmx. The chief taxonomic problem concerning this race lies outside 
the boundaries of tbe United States, in Mexico, but needs study very much. 

Re/ere»cer. Mukik. .936, p. ya, life history (Tex.); Smith. t939. pp .9.-, 9. 

description, range (gen.///.). pf- 191 i9/, 
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The Torquatus Group 

The largest group of the genus is this, containing twenty-two forms. It is 
widely distributed, from the Yucatan Peninsula northward to southern cen- 
tral United States. The distinctive features are the large size and the conspicu- 
ous, light-bordered, neck collar. All species, so far as known, give birth to 
their young. 

The group has also been known as the poinsettii group. 

Yarrow’s Scaly Lizard Sceloporus jarrovii jarrovii Cope 

(PI.4O 

Range. Central Arizona east to western New Mexico and south in Mexico 
through Chihuahua and western Sonora to extreme western Zacatecas and 
extreme northern Nayarit. Type locality— southern Arizona. (Map 9, p. 491.) 

Size. Maximum snout-vent length about 90 mm. (3/4 in.), tail slightly 
longer than, to \ V> times as long as, body. 

Color. In adult males the dorsal ground color is black, brilliantly marked 
with a light spot in the center of nearly every scale; a black collar on neck 
bordered posteriorly by a narrow, whitish band which may not reach middle 
of back; a few longitudinal light stripes on sides of neck and head; tail with 
narrow dark bands, becoming black at tip. Ventral surfaces mostly blue and 
black, or gray; throat and sides of abdomen dark blue, middle of abdomen 
lighter blue or gray; chest and groin gray, sometimes black. 

Females show few of these bright markings, but are dull, irregularly sported 
and speckled gray above, whitish below; the neck collar is present, however. 
In young specimens a dark lateral line, poorly defined, may be evident. 

Scalation. Dorsal scales 38 to 46, average about 43; femoral pores 13 to 18, 
average 15. Supraocular scales generally in a single series, but not of large size. 

Recognition Characters. The black collar about the neck, the absence of 
the gular fold, and the rather large size of the dorsal scales separate this spe- 
cies from any other with which it might be confounded, in the area where it 
occurs, except the red scaly lizard. The last can be distinguished from Yarrows 
lizard by the very distinct, black, tail bands, the broad light borders on die 
black neck collar, the 2 scries of enlarged supraoculars, and many other fea- 
tures of pattern and scalation. 

Habitat. This is a mountain lizard, ranging from about 5000 to 10,000 teet 
in elevation. Its preferred habitat is boulders in the forested oak and conifer 
belts. In the same zone it occurs “in almost every type of habitat: on the 
walls and ledges of cliffs, in crevices, on rocks along the brooks, in ’ 

on trees, fallen logs, abandoned buildings, in heaps of debris and old m 
chinery parts, beneath piles of boards, and on the ground (Oloyd). 

Habits. These lizards emerge on warm days, sunning themselves on 
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objects under which they hide during the night. They are seen in sunny 
places and are very conspicuous because of the brilliant bluish color of the 
older individuals. The color varies according to temperature; when it is cool 
they may be extremely dark, even the collar becoming indistinguishable. 
The ability to change color is more marked in males than females, and in 
older animals. 



PI. 41. Scelop 


orus jarrovii jarrouii. Hamburg Mine, Huachuca Mountains. Arizona, male. 


Because of the.r lack of timidity and great curiosity these lizards sverc easily 
capmred by means of a thread noose at the end of a slender stick. When approached 
wtth the noose some seized the thread and chesved it savagely, and although some- 
vhat alarmed by attempts to drop the noose over their heads, did not become 
tightened enough to Hee to safety at once but permitted the collector to try a-ain 

r„T und ustMlIy scampered out of 

reach up the canon wall if the first trial with the loop was successful 

tains" “ '‘''‘I i" Ash Canon, Huachuca Moun- 

^.en touth t° fight. They sprang at each other with 

pen tnouths but neither seemed to receive much, if any, injury. After one of 

atd " "k separated, faced each other, spread their throat fans widely 

tX rk i"®" “PP“'‘="'')' fired of this activity and turned to other pursuits 
hile the smaller menacingly followed with open mouth. ^ 



198 


HANDBOOK OF LIZARDS 


Remains of this species were found in the excrement of Crotalus trisa-ialus 
pricei Van Denburgh (Little Spotted Rattlesnake) in the Chiricahua Mountains 
(Gloyd). 

Kauffeld states that both the above mentioned species and C. lepidtis klattheri 
readily eat these lizards in captivity. 

In the Santa Rita Mountains MacCoy found the species most abundant 
from the summit of Mount Wrightson at 9432 feet down to about 8400 feet. 
Below this level it became scarce as the vegetation became abundant. “At the 
top of the mountain the greatest number of lizards was observed between i 
and 2 o’clock. Late in the afternoon as the eastern side of the mountain became 
shady, most of the lizards disappeared from this region, but were seen later 
on the sunny, western side.” One female with 2 eggs containing well- 
developed embryos was noted. The stomach contents indicated an insect diet; 
ants and beetles predominated. A half-inch piece of tail of the same species 
was found in one stomach, suggesting a cannibalistic habit; this is further 
borne out by the many broken-tailed young specimens observed. 

Various authors have noticed the prolific infestation of specimens with 
mites. 

Problems. Oddly enough the life history of this very conspicuous species, 
long known in the Southwest, is little known. It should be very interesting, 
for almost certainly the species is ovoviviparous, giving birth to young 
rather than laying eggs. Even this is not definitely known. A chronological 
comparison of the events in the life history of some live-bearing species of 
Sceloporiis, such as this, with some not distantly related egg-laying species, 
should be extremely interesting. 

References. Gloyd, 1937, pp. 88, 98, 110-112, fig. 13 (habits, habitat (Ariz.)i 
Kauffeld, 1943, p. 345 {Ariz.)\ MacCoy, 1932, pp. 19-21, habits, habitat (Ariz.y, 
Smith, 1938, pp. 624-631, pi. 47, description, range (gen. lit.); Van Denburgh, 
1922, pp. 321-326, pi. 26, description, range (gen. lit.). 

Red Scaly Lizard Sceloporus poinsettii Baird and Girard 
(Fig. 76, p. 183; PI. 42) 

Range. Southern New Mexico east to central Texas, and south in Mexico 
through Chihuahua, Coahuila, and western Nuevo Leon to southern Du- 
rango. Type locality— Rio San Pedro of the Rio Grande del None, and the 

province of Sonora. (Map 12, p. 492.) 

Size. A rather large species, maximum snout-vent length about 123 mm. 
(4% in.); tail about to 1% times as long as head and body. 

Color. Dorsal surfaces olive gray to reddish. A broad, black, 
ering zVa or 3 scale lengths, bordered on either side by a broad, light band 
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covering i or 2 scale lengths. Either 4 or 5 large dark blotches on middle of 
back, separated from each other by narrow light spaces, darkest medially, 
fading laterally and disappearing in dorsolateral region; sometimes a dark 
streak down the edges of scale rows. Tail banded, the bands on distal part ex- 
tremely dark and well defined, visible on the subcaudal surface. Sometimes a 
light band across neck between nuchal collar and head. 



poinsetlii. A, Medina Lake, Te.xas; Icmalc. B, C, same locality; male? 
U, Hcloics, Texas; young. 


Throat in males a uniform cerulean blue; black nuchal collar largely in- 
terrupted ventrally, but continuous in a narrow zone in the gular region; chest 
white, sometimes flecked with black; middle of belly white; sides of belly pale 
to cerulean blue, bordered medially by a broad black area expanding pos- 
teriorly m groin and on thighs, anteriorly disappearing a short distance poste- 
rior to axilla; limbs cream below; preanal region cream or, sometimes, bluish 
in temales the gular region is mottled with gray, or has a gray suffusion* a 
median pair of longitudinal lines, enclosing a narrow light line, may be pres- 
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ent; the ventral surfaces otherwise arc immaculate, save for certain large 
specimens in which the lateral belly patches characteristic of males may be 
dimly indicated. 

Scalation. Dorsal scales 31 to 41, average 36, from occiput to base of tail, 
nearly smooth but with i or more small, terminal points; supraoculars in 2 
complete rows, those of outer row nearly as large as those of inner row; 
median cephalic scales very irregular; anterior section of frontal usually sub- 
divided into 2 or more scales (Fig. 76;) subocular generally separated from 
labials by as little as i scale at some point along its length; femoral pores 9 
to 18, average about 12. 

Recognition Characters. The rather large scales and double row of supra- 
oculars distinguish this lizard from all others occurring in the same area, 
except sometimes the blue scaly lizard, which is very frequently confused 
with it. These two can be distinguished easily by the bands on the tail, which 
are very bold and black toward the tip in the red, but poorly defined in the 
blue, species. There are many other differences in pattern; the red species, as 
the name implies, is usually reddish in color but never bluish, and the reverse 
is true of the blue species. The latter lacks distinct crossbands on the back, 
whereas the former usually has fairly distinct ones. In scale characters, the 
red species has 2 complete rows of nearly subequal supraoculars, very irregu- 
lar median head scales, and the subocular generally separated from the labials 
by a single scale, rather than 2 or 3 scales, at some point; the blue has supra- 
oculars of irregular size and usually only i or 2 scales in the outer row, more 
or less regular (typical) median head scales, and at least 2 complete rows of 
small scales between the subocular and labials. The two species are widely 
different, but some experience with them generally seems necessary to enable 
ready separation of them. Over most of their ranges, however, there is no 
overlapping; in fact the ranges coincide only in a narrow area in northern 
Mexico. 

Habitat. So far as I am aware this is exclusively a boulder or rock species. 
It may occur on rock fences as well as on natural piles of boulders and cliffs. 
In Texas and New Mexico specimens are found in limestone bluffs in con- 
siderable numbers. 

Habits. Capture of specimens of this species is rather difficult. They are so 
wary that they slip into ever-near crevices or cracks long before an intruder 
arrives in the near vicinity unless great care is used to watch long distances— 
100 or more feet— ahead. LJsually I have found specimens most successfully by 
looking in cracks. Even when discovered in such spots they can be extracted 
only with much effort unless the rock can be removed. 

Murray records a specimen eaten by a rare ring snake, Lampropeltis alterna. 

The species is ovoviviparous, as are others of this group. One specimen ex- 
amined contained 10 embryos. 
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Problems. The life history of this large species should prove very interest- 
ing, but few features of it are known. 

References. Murray, 1939, pp. 11-12 (Tex.)\ Smith, 1938, pp. 606-617, pi. 51, 
text figs. 14, 15, description, range, localities {gen. lit.); idem, 1939, pp. 223-225, 
fig. 30, diagnosis, additional localities {gen. lit.). 

Blue Scaly Lizard Sceloportts cyanogenys Cope 

(Fig- 77. P- 183; PI. 43) 

Range. Southern Texas along the Rio Grande from Devil’s River to Starr 
County, southward in Mexico to central Tamaulipas and central Nuevo Leon. 
Type locality— Monterrey, Nuevo Leon, Mexico. (Map 12, p. 492.) 

Size. This is the largest of all Sceloporus species, the males reaching a length 
of at least 141 mm. (5'/^ in.), the females 130 mm. (5!^ in.) snout to vent. 
The tail is about times as long as the body. 

Color. Full-grown males are beautifully colored. They are a brilliant green- 
ish blue above (unless about to shed, or during cold spells), except the head, 
which is somewhat brownish. Around the posterior part of the neck passes a 
jet-black collar some 3 scale lengths long, somewhat wider on shoulders and 
narrower on throat. The black collar has a yellow border behind, sometimes 
broken in the middle of the back, ending on the shoulder on each side; there 
is also an incomplete yellow border in front, usually broken in the middle by 
a black line and not reaching sideways much farther than the level of the car; 
a bright blue spot is in the center of the black collar on each shoulder. There 
are almost no other markings dorsally; a few light flecks, frequently arranged 
in pairs down the middle of the back, are almost invariably present. There 
arc no distinct markings on the limbs, and the dark bands on the tail are never 
clear-cut and distinct. 

Below, the males have the entire throat and chin pale blue, this color end- 
ing posteriorly at the black neck collar. The sides of the belly are pale blue, 
and in young males the pale blue areas are bordered with a narrow band of 
darker blue; in older males this band becomes broader and darker, and ex- 
tends into the groin. The chest may have a bluish suffusion on each side, more 
or less connecting the blue belly patches with the black neck collar. Otherwise 
the chest, a broad median band on the belly, and the ventral surfaces of the 
limbs and tail are white or cream. 

Females are darker than males above, and have vague, dark, narrow cross- 
bands on the back. The belly is unmarked. The throat is suffused with gray 
and has a median, longitudinal, light streak. 

The young are marked more or less like the females. 

Scalation. The most important features are the fairly large dorsal scales, 32 
to 40 from occiput to base of tail, which arc rather weakly keeled and strongly 
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I’l. 4i. Sccloporus cyauosenys. Rio Grande City, Texas; male. U.S. Fish and Wildlife 
Service pImto)^ra[)hs. 

pointed only on the sides of the body; the supraoculars are large, but i to 3 
are usually split into two; there is never a regular, double row of supraoculars. 
and rarely just a single row; they are completely surrounded by a row of small 
scales. The median head scales are large and vary but little in , 

position (Fig. 77)- The preocular is rarely divided; the inner row of s^labia s 
terminate posterior to the suture between the second and third infralabial , 
and the 2 rows of lorilabials are usually complete below the subocular, seldom 
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reduced to one at any point below that scale. The femoral pores vary from 12 
to 17 on each side. 

Recognition Characters. The large size, the blue coloration, the lack of 
distinct, blacky bands toward tip of tail, the irregular supraoculars and the 
very regular median head scales will identify and separate this species of 
lizard from any other. The species most frequently confused with it, the red 
scaly lizard, has a reddish coloration, black tail crossbands, supraoculars in 
2 distinct rows, irregular median head scales, and many other distinctive 
characters. 

Habits and Habitats. Taylor, who first discovered and recorded this species 
in the United States, says that in the small hills near Rio Grande City, Texas, 

the specimens were extremely numerous; as many as ten or fifteen might be seen 
at one time running over the face of the outcropping rock which caps the hills. 
The largest males seemed most wary and would disappear in deep holes in or under 
the rocks (rather than in cracks and crevices); the larger females and the younger 
specimens were less wary and instead of disappearing to safety would frequently 
hide from sight behind a jutting rock and then expose their heads to view a mo- 
ment later and allow me to approach close enough to kill them with a .22-caliber 
rifle using small shot shells. 

At Arroyo El Tigre, west of Rio Grande City, the species was encountered on 
the dry earth banks where no rocks were to be found. They took shelter in cracks 
in the earth. 

Specimens have been found in considerable numbers in a pile of steel rails. 
Near Monterrey, Mexico, they are common on stone fences. 

Like other scaly lizards, this species gives birth to the young rather than !ay- 
iiig eggs. One female gave birth to ii young on June 2, at about the time most 
other United States lizards are laying their eggs. 

Problems. As with most other lizards, a good study of life history and habits 
is much to be desired. This is particularly true of this species because of its 
peculiar habit of giving birth to its young. Only three other lizards of this 
genus in the United States have this characteristic. 

References. Smith, 1938, pp. 599-606, text figs. 13 and 14, pi. 51, fig. 2 {gen. lit.)', 
idem, 1939, pp, 221-223 (gen. A/.); Taylor, 1931, pp. 129-132 {Tex.). 


The Spinosus Group 

This is one of the largest groups, containing some twenty forms, and is dis- 
tributed from Guatemala to southern central and western United States. All 

species are large and have large, spiny scales and very large supraoculars All 
lay eggs. 
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Texan Spiny Lizard Sceloporus olivaceus Smith 

(PI. 44 ) 

Range. Extreme southern central Oklahoma, southward through central 

Texas to southern Tamaulipas, central Nuevo Leon and southeastern Coa 

huila. Not definitely known west of Long. loi® W. Type locality-Arroyo 

Los Olmos, 3 miles southwest of Rio Grande City, Starr County, Texas 
(Map 13, p. 493.) 



Pi. 44. Sceloporus olivaceus. A, B, Shoal Creek, Austin, Texas: female. U.S. Fish and 
Wildlife Service photographs. C. D. Hclotes, Texas: male 


Size. The largest male recorded measured 97.5 mm. (about 3% in.) snout 
to vent, the largest female 121 mm. (about 4% in.). The tail is about 1% times 
as long as the body. The smallest specimens seen measure 29 mm. snout to 
vent (about iMt in.) 
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Color. Males are gray and gray-brown above, ihe head , 

ish A stripe without distinct edges extends along each side ot the back 
from the neck to the base of the tail, enclosing between them a brown-gray 
area- latter nearly uniform or with about q undulate, dark brown, transverse 
bars! sometimes the dark bars may penetrate the dorsolateral light streaks and 
extend upon the sides of the body. Sides almost as dark as back, with irregu- 
lar, scattered, light flecks; upper edge of lateral dark area forming a rnore or 
less continuous stripe extending from neck to base of tail. Tail and limbs 
dimly barred. Belly white, w’ith some black flecks that tend to form a 
median longitudinal streak; a narrow, rather short, light blue area on sides of 
belly, not reaching groin or axilla; these blue areas arc not black bordered, 
and are widely separated from each other medially by 6 or 7 scale rows. 

Females can easily be distinguished from males, in dorsal as well as ventral 
coloration. The broad median dark area always has distinct, broad, transverse 
bands; the dorsolateral light stripes arc not very well defined because the sides 
of the body are light and have only feeble dark marks. The blue areas on the 

sides of the belly are lacking in the female. 

Scalation. The chief features of the scalaiion are the large, rather strongly 
keeled and strongly pointed dorsal scales numbering 28 to 33 from occiput to 
base of tail (average 30). The supraoculars are quite large, broad, 5 or 6 in 
number, and are separated from the median head scales and the superciliaries 
by a single row of scales; the femoral pores number 11 to 16, average 13.3. 

Recognition Characters. Within its range no other lizard has large dorsal 
scales like the Texan spiny lizard except the desert spiny lizard. The last has 
still larger supraoculars, the posterior ones in contact with the median head 
scales. However, the species most like the Texan lizard in the United Slates 
is the southern fence lizard. Although males of these two are very dilTerent 
in coloration, and females of the first get much larger than those of the other, 
young specimens and females of the southern fence lizard arc difficult to 
identify. The dark markings, including a longitudinal black streak on the 
posterior surface of the thigh, will usually distinguish the southern fence 
lizard from the Texan spiny lizard in doubtful cases. 

Habitat. These arc typically tree lizards and can be found on any tree or 
building furnishing protection in the way of holes or cavities of any sort. They 
are abundant on mesquite trees, and occur on many others, such as hackberry, 
live oak, pecan, elm, cedar, and cottonwood (in order of preference). 

Habits. Newman and Patterson have written an excellent account of the 
habits, habitat, and life history of the Texan spiny lizards. Their color blends 
well with that of the bark of trees, and they are frequently overlooked because 
of this protective coloration. One’s attention is often attracted to them only 
by their noisy movements. They arc as a rule rather wary and climb high in 
trees to escape danger. When closely pressed they frequently descend into 
holes in the trees. 
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Food consists primarily of insects (cf. Pritchett). Small vertebrates (liz- 
ards) are occasionally eaten. Specimens have been observed to drink by suck- 
ing water into the mouth; many other lizards lap water. 

Mites {Geckpbiella texana) frequently infest these lizards, concentrating in 
folds of skin, especially on the sides at the neck. 

Piobletns. A most interesting problem concerning olivaceus is the exact 
name for the species. The name olivaceus was first applied to a specimen 
thought to be different from the ordinary Texas species. It was later con- 
cluded, however, that it would be wiser to call them the same. Formerly the 
common Texas species had been called either spinosus ftoridaniis or just 
spitiosus; without question the first name applies to another species, u. undu' 
lotus, and Texas specimens certainly are not the same as the Mexican spinouts. 
Thus it becomes necessary cither to apply to the Texan spiny lizard a name 
not meant for it originally or to give it a new name. Only further exploration 
in the region of the type locality of olivaceus will satisfactorily solve this 
problem. 

References. Newman and Patterson, 1909, pp. 1-24 (///. cit.); Pritchett, 1903, pp. 
271-287 (lit. cit.); Smith, 1935, pp. 277-279 (Tex.); idem, 1939, pp. 110-118, pis. 
13, 14 (gen. lit.). 


Clark’s Spiny Lizard Sceloporus clarkji clar^ii Baird and Girard 

(PI. 45) 

Range. Southeastern part of Arizona, extreme southwestern New Mexico, 
southward in Mexico through central Sonora. Type locality — “Province of 
Sonora” (actually the very northern part, now in southern Arizona). (Map 13, 

P- 493*) 

Size. The largest specimen recorded was a male measuring 130 mm. 
(5 /S in.) snout to vent. A large female measures 107 mm. (4M in.) from snout 
to vent. The tail is about 1 /4 to iV> times as long as the body. 

Color. Young specimens are gray, with 6 or 7 narrow, undulating, dark 
brown or black lines extending from the dorsolateral region to near the 
vertebral line. The band crossing the shoulders is frequently darker than the 
others. The sides of the body are darker and irregularly marked with dark 
brown; there the extensions of dorsal crossbands may be evident, but gener- 
ally they are not. Narrow dark crossbands are also present on the limbs and 
tail, and are particularly evident on the forelegs. In adult males little trace of 
this pattern remains; they are gray above, with bluish flecks here and there, 
sometimes with irregular, narrow, dark lines on the edges of the lateral scale 
rows, and generally with some evidence of the shoulder crossband. Females 
also lose much of the juvenile pattern but retain it longer than males; the 
shoulder crossband is less evident. Both sexes, however, retain the crossbands 




PI. 45. Sceloporus clarf^ii chr^ii. A, Montezuma Canyon, Huachuca Mountains, Ari- 
zona; female. B, C, Pena Blanca Springs, Arizona; male. D, Dos Cabezas Mountains, 
Arizona; lialf-grown female. U.S. Fish and Wildlife Service Photograph. E, Montezuma 
Canyon, Huachuca Mountains, Arizona; female. F, Grant Country. New Mexico; male. 
Gloyd photograph. G, Montezuma Canyon, Arizona; female. 


on the lower foreleg; these are of considerable importance as an aid in identi- 
fying this species. 

Females are marked below with rather broad, slightly convergent, dark 
lines on the throat; the sides of the belly may be mottled. In males the throat 
is pale blue, purplish, or greenish posteriorly; in larger specimens it is dark 
blue centrally surrounded by a black zone. The sides of the belly are marked 
with blue, light purple, or green from near the axilla to the groin; generally 

the pauhes are dark blue, separated medially by a narrow zone that\ccomes 
black in larger specimens. 
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Scalation. Supraoculars 4 to 6, the last two or three not separated from the 
median head scales, although the others are separated from them by a row of 
srnall scales; sublabials rarely in contact with mental; usually 3 auricular 
obules, the upper ones (not the median ones) largest. Dorsal scales large, 
keeled, pointed, 28 to 36 from occiput to base of tail, average 32; femoral 
pores 10 to 16, average 12.3. 

Recognition Characters. The large dorsal scales, the contact of the enlarged 
posterior supraoculars with the median head scales, the separation of the sub- 
labials from the mental, the few auricular lobules with the upper largest, and 
the banded forelegs distinguish this species from others in the United States. 
The species most frequently confused with it, m. inagister, lacks the bands of 
the forelegs, has more numerous (5 to 7) auricular lobules (the median ones 
largest), and generally has the sublabials in contact with the mental. 

Habitat. There appears to be some disagreement in published notes on ihc 
habitat preferred by the species. According to some authors, trees are pre- 
ferred; according to others, boulders. In certain localities where trees are rare, 
the species would find it necessary to live elsewhere, and boulders or rocky 
areas seem to be preferred to open desert. According to Dr. Edward H. Tay- 
lor s observations, as recounted to me, in areas in which tn. magister and 
c. clar}{ii occur together the habitats are different, the former occupying the 
desert floor and boulders and c. clarkji the trees. In areas where m. magifter 
does not occur c. clarkji extends its habitat to include boulders. It apparently 
finds the desert floor unsuitable. 

Habits. Very little has been recorded. The species is not as wary as tn. 
magister, typically a ground dweller. This agrees with observations in other 
groups; arboreal species tend to be less wary than terrestrial species of related 
groups. 

The food apparently consists largely of insects. Kauffeld records a specimen 
collected during July that contained 24 eggs, each with a fairly well-developed 
embryo 4.5 to 5 mm. long. 

Problems. The chief problem concerning this species is its natural history, 
of which surprisingly little is known in spite of the considerable size and com- 
monness of the species. 

References. Kauffeld, 1943, P- 345 Smith, 1939, pp. 118-J28, descrip- 

tion, range, habits (gen. lit.); Van Denburgh, 1922, pp. 359-364, pi. 29, description, 
range, habits (gen. lit.). 


Granite Spiny Lizard Sceloporus orcutti Stejneger 

(Fig. 75, p. 182; PI. 46) 

Range. Southern California and most of Baja California, from southern 
San Bernardino County to the Sierra de la Gigante, and on some adjacent 
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PI. 46. Sceloponis oraitti. A, B. Fallbrook, California; fcni.nlc. U.S. Fish and Wildlife 
Service photographs. C, lacumba. California; male. D. Andreas Canyon. California; male 

islands in the Gulf of California. Type locality — Milquatay Valley (near 
Campo), San Diego County, California. (Map 13, p. 493.) 

Size. A species of moderate size, ma.vimum snout-vcnt measurement about 
109 mm. (4H in.); tail about to 17a limes as long as head and body. 
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Color. General ground color in males coppery; a blue spot in the center of 
each scale on back, neck, limbs, sides of body and head; scales on sides of body 
with an additional small blue spot on each side of the larger median spot; a 
light yellowish spot on most dorsal head scales; a black shoulder patch, with 
some small, bluish spots scattered through it; entire ventral surface of head, 
body, and limbs cyanine blue; most of the scales of the throat and abdomen 
edged with black or rusty brown; the dark edges of the gular scales extensive, 
reducing the central blue area to small size; ventral surface of tail bluish. 

Females variable in dorsal color pattern; usually more or less of a banded 
pattern evident; some with very distinct, alternating, light and dark bands, 
the lighter bands somewhat narrower; limbs and tail frequently distinctly 
banded, the light bands with a bluish tinge. Ventral surfaces immaculate, 
sometimes with faint bands across the abdomen and tail, the bands confluent 
with the dorsal bands; ventral surfaces sometimes tinged with blue. 

Young with numerous alternating light and dark brown bands, much as 
in females. 

Scalation. Dorsal scales 29 to 36, average 32.3; ventral scales 36 to 44, average 
41; scales around body 29 to 37, average 34; femoral pores 10 to 15, average 13; 
supraoculars large, usually 5, the last 2 in contact with median head scales 
(Fig. 75) ; first infralabial at least partially in contact with first postmental. 

Recognition Characters. Only one other lizard, occurring in much the same 
region as this, has large dorsal scales, no gular fold, and large supraoculars, the 
last 2 of which are in contact with the median head scales. This other lizard 
is the desert scaly lizard (m. magister'). Live or well-preserved adults, espe- 
cially males, are not at all similar in pattern and are easily distinguished; 
the granite lizard is speckled above, and the desert lizard is not; the entire 
ventral surfaces are dark blue in adult males of the former, not in the latter. 
But young specimens, females, and poorly preserved, faded specimens will 
undoubtedly cause trouble unless one is quite familiar with the pattern varia- 
tion in the two species. The most reliable scale characters arc the deep notches 
on cither side of the median spine on the dorsal scales, and the at least partial 
contact of the first infralabial and first postmental in the granite lizard; these 
arc not duplicated in the desert lizard except rarely. 

Habitat. Rock cliffs and boulders arc the haunts of these lizards. Areas with 
only scattered or small rocks arc not inhabited; the boulders must be large and 
abundant. Klauber once observed one in a tree. 

Klauber says that it 


is very common in rocky areas on both sides of the mountains, from San Gorgonio 
Pass south; a few specimens have been reported north of the San Bernardino 
plain. . . . One habitat where this lizard exceeds all others in numbers is in the 
mounds of granite which dot the valleys of Riverside County, between the Santa 
Ana and Elsinore Mountains, on the west, and the San facintos, on the east. Here 
they are very plentiful, especially in spring. 
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Habits. Almost all authors have remarked upon the wariness of these liz- 
ards, which take refuge in cracks in and between rocks before one can ap- 
proach even close enough to shoot them by the usual means. However, it is 
said that in late afternoon they became so intent with their sun-bathing that 

one could approach within a few feet of them. 

They are active mostly during morning and late afternoon when they can 
be seen perched on top of boulders. Klauber has observed them out as early as 
7: 15 A.M. During the hottest part of the day they are not so frequently seen. 
Problems. The breeding habits and food are not recorded. 

Rejerences. Klauber, 1939. p- 9*» habits, habitat {Ariz.)t Smith, 1939* PP* *33~ 
140, description, range, localities, habits {gen. lit.); Van Denburgh, 1922, pp. 352- 
356, pi. 28, description, range, localities, habits (gen. lit.). 

Desert Spiny Lizard Sceloporus magister magister Hallowell 

(PI. 47) 

Range. Southern California, excluding the western slopes, northeastern 
Baja California, Arizona, New Mexico, southern Nevada and Utah, south- 
western Colorado, extreme western Texas, and southward to northern Du- 
rango and southern Sonora. Type locality— Fort Yuma, California. (Map 14, 

p. 493-) 

Size. A rather large species, with a maximum snout-vent measurement of 
about 140 mm. (5^/2 in.); tail about to times as long as head and body. 

Color. In males the dorsal surface is brown, sometimes with dim, transverse, 
dark bands across the middle of the back. The sides are rather abruptly darker 
than the back and lend to have dim, diagonal, light lines crossing them. There 
are dark streaks along the edges of the scale row on the legs but no transverse 
bands. The tail may be dimly banded. A dark streak extends posteriorly from 
the eye and joins the upper edge of the dark sides, which may be darker than 
the remainder of the sides; a triangular black patch in front of each foreleg 
with a dorsal continuation of dark brown that meets or nearly meets its mate. 
Sides of belly dark blue, with light blue spots frequently placed in diagonal 
series; posteriorly the blue expands and covers the entire groin, while ante- 
riorly the blue becomes mixed with brown; the blue patches may meet me- 
dially and may extend forward somewhat upon the chest. Otherwise the chest, 
middle of belly, and ventral surfaces of limbs and tail white. The central 
gular region is light blue, and posteriorly it merges with a narrow black area 
confluent with the black nuchal collar. 

In females and young the dorsal crossbands are more evident, and the 
nuchal collar is not black. The ventral surfaces are white, unmarked. 

Scalation. Dorsal scales large, 26 to 37, average 32, from occiput to base of 
tail; ventral scales from gular region to anus 40 to 51, average 44; scales around 
middle of body 32 to 39, average 36; femoral pores 10 to 16. aver.agc 13; 2 
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parietals on each side of interparietal; 5 large supraoculars, the 2 posterior 
usually in contact with median head scales; first canthal usually in contact 
with lorilabials; outer row of sublabials in contact with mental, completely 
separating first infralabial from postmental scales; auricular lobules elongate, 
pointed (not rounded at tip), the largest about in the middle of the series. 



PI. 47. Scelopofus magiiler magister. A, Santa Rita Mountains, Arizona; male. B, Mesa, 
Arizona; female. Gloyd photograph. C, San Vicente, Texas; male. D, Santa Rita Moun 
tains, Arizona; female. 


Recognition Characters. The large dorsal scales, the absence of a gular fold, 
the large size of the supraoculars, and the contact of the posterior two with the 
median head scales distinguish this species from any other of similar appear- 
ance except Clark’s spiny lizard. These two species have long been confused 
by herpetologists, even though the main differences between them were 
pointed out long ago by Stejnegcr, in 1893. They differ in many features o 
the pattern as well as in scalation; the belly patterns of males are particularly 
distinctive. 

Habitat. The species is a ground dweller in many parts of its range, par- 
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licularly in the southern part; there it is most frequently found about paek- 
rat nests or piles of debris among bushes; in these they seek refuge wheri 
disturbed. They also climb to some extent; various authors have recorded 
them in tree yuccas, Opuntia cactus plants, on telephone poles, pine trees, cot- 
tonwoods, willows, mesquite, and so on. They also have been taken in catclaw 
thickets, piles of rocks, undercut wash banks, railroad culverts, ruins of stone 
or adobe buildings, along cliffs, etc. Altogether the types of habitat are nu- 
merous, yet in the part of the range occupied with Clark s spiny lizard they 
keep well apart. Where there is no cover suitable for such a large lizard, they 
do not exist; thus they are absent on the open desert or on plains with low 
vegetation. 

Habits. This is a very wary lizard, and a very noisy one as it rushes into its 
hiding quarters from open ground where it forages for its insect prey. It is 
never far from “home.” 

If the bushes are approached at a good pace the chances arc that no lizard 
will be seen, for when frightened they scramble swiftly down the stems and into a 
hole, if there is time, or if not flatten themselves out against the trunk of the shrub 
or among the dead branches on the ground. In such cases they do not give them- 
selves away by the teetering movement so characteristic of many lizards, and their 
extraordinary resemblance to the trunk or a lobe of an Opuntia makes them very 
difficult to discern. Many times I have seen an individual scuttle down the trunk 
of one of these cacti but on carefully approaching the bush would be unable to 
distinguish it, although it would be in full view. (Ruthven). 

It is reported that when the specimens are running from bush to bush, the 
tail is lifted above the level of the body in much the same manner as in Calli- 
saiirtis. A collector once found one asleep in early morning on the main limb 
of a small mesquite tree. 

The food consists of insects and some vegetation. Various authors record 
plant remains in their stomachs, and one has observed them feeding upon 
cactus flowers. Of the insect food, ants predominate, with Coleoptera second 
in abundance. Stinging insects such as velvet ants and bees arc not avoided. 
The food varies, of course, with the habitat and time of year. Sometimes other 
lizards may be eaten, but this is not so frequent an occurrence as with the 
leopard lizards. 

Hibernation was noted by Riithling in captive specimens, which hid under 
pieces of bark that lay under a thick covering of dead leaves when cold 
weather arrived. They refused to eat but would occasionally emerge on warm 
days. In midwinter Cowles found a hibernating specimen 18 inches below the 
surface of the ground, at the base of a mesquite tree. 

Ruthling observed that the colors and markings were more distinct in cap- 
tive specimens when they were eating or were excited on a hot day. Alsatt’s 
experiments indicate that color change is directly correlated with tempera- 
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ture change, and at extremes is independent of other factors; at moderate 
temperatures illumination changes or psychological factors produce an in- 
tensification or weakening of the color. 

Ruthven records specimens of this species in the stomachs of the leopnrd 
lizard, and suggests the road runner as a possible enemy. One specimen in the 
collection at Brigham Young University was taken from the stomach of a 
whip snake, Masticophis flagellum piceus. Nematodes have been reported fre- 
quently in the stomachs or intestines, and I have observed a tapeworm in one 
lizard. Wood reports on the intestinal protozoa. 

Problems. The breeding habits remain surprisingly unknown. The ap- 
parently omnivorous habit needs further investigation. It is not improbable 
that two or more races actually occur in this widespread form, for the varia- 
tion is considerable and part of it is correlated geographically. 

References. Alsatt, 1939, pp. 157-158, color changes (///. c//.); Cowles, 1941, pp. 
130, 132 (///. cit.)\ Knowlton, 1938, p. 238 {Utah)\ Ruthling, 1917, pp. 9-11 {///. 
«>.); Ruthven, 1907, pp. 532-536 (/lriz.)\ Smith, 1939, pp. 145-161, pi. 15, de- 
scription, habits, habitat, range, records (gen. Van Denburgh, 1922, pp. 329- 
338, pi. 27, description, range, habits (gen. ///.); Wood, 1935, pp. 166, 167, 168, 173 
(Calif.). 


The Undulatus Group 

Although there are larger groups in the genus, this is the largest within the 
United Stales. It extends southward about to the middle of Mexico, and as far 
north as southern New York and British Columbia. Thirteen forms are recog- 
nized in the group, and only one does not occur in the United States. The 
group is not easily characterized. 

Southern Fence Lizard Sccloporus undulatus undulatus (Latreille) 

(Fig- 73 . P- 180; PI. 48) 

Range. Largely restricted to the southern coastal plain, from central South 
Carolina to central Florida and westward through central Georgia and Ala- 
bama, southern Mississippi, and southeastern Louisiana. Type locality— 
Charleston, South Carolina. (Map 15, p. 494.) 

Size. The largest adult male of several hundred measured was 77 mm. in 
snout-vent length (about 3 in.), the largest female 72 mm. Generally females 
are somewhat larger than males, however, and it is to be expected that 
females larger than the one measured occur. Specimens are, on the whole, a 
little larger than u. hyacinthinus. Wright and Funkhouser give 155 mm. 
(OVfi in.) as the maximum total length of a series from Okefenokee Swanip- 
The smallest young observed is 22 mm. (% in.) in snout-vent length. 

Color. The markings are like those of «. hyacinthinus except that they rend 
to be more brilliant. The black, especially, is more intense. In males the ven- 
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PI. 48. Sceloporus undulatm ttndulalus. A, St. Petersburg, Florida; female. B, Mobile, 
Alabama; female. C, same locality; male. D, E, St. Petersburg, Florida; male. 


iral surfaces frequently arc almost entirely black, except for paired blue gular 
spots and the blue patches on the sides of the belly. A more or less well defined 
light spot may border each dark dorsal crossband posteriorly, in a dorsolateral 
position; these are more evident in live than in preserved specimens. 

In females the small black flecks usually are more numerous and a little 
larger than in the northern race, and frequently they may form a broken, 
midvcntral, longitudinal line. They have a pair of blue areas in the posterior 
gular region, like the males, but the surrounding area is whitish, not black. 
The sides of the abdomen also may have a dim, gray-blue suffusion, simu- 
lating the lateral, blue, belly patches of the males. 

The very young lack the blue ventral markings and are whitish with black 
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flecks below; dorsally they are marked with about 8 or 9 undulate, black or 
dark brown crossbars. 

Wright and Funkhouser, describing Okefenokee Swamp specimens, state: 

The dorsal surface is usually grayish-black, sometimes a brilliant black. The 
undulating crossbands are often very faint or obsolete; when distinct they are 
generally 10 or ir in number with the white markings prominent. The ventral 
surface of the body is yellowish-white with numerous dark spots in more or less 
regular rows. Down the median ventral line these spots run together to form a 
longitudinal stripe, which in all of the specimens from the swamp is quite prom- 
inent. 

Scalation. See Fig. 73. Dorsal scales 31 to 40, average 34; scales around mid- 
dle of body 35 to 46, average 40; femoral pores ii to 18, average 14.6; scales 
between pore series 4 to it, average 7.5. 

Recognition Characters. Any lizard, within the range given above, with 
relatively large, spiny scales, is certain to be of this species. The only lizard 
that can be confused with it is the scrub pine lizard, which has somewhat 
smaller but overlapping and spiny scales; in the latter the dorsal scales usually 
number over 40, the maximum in the southern fence lizard. On the edge of 
its range the latter merges with the northern fence lizard; in such areas of 
contact it is necessary to secure a series and find the average number of dorsal 
scales; if it is 37 or less, the specimens can be referred to the southern race. 
There are some differences in color between the two races; adult females of 
the southern race have blue gular splots, whereas females of the northern race 
do not; and males of the southern race are more highly colored and the belly 
more nearly completely pigmented than in the northern race. 

Habitat. Wright and Funkhouser state that the lizards are “abundant 
throughout the higher and drier portion of the Okefinokec and called by the 
natives ‘scaly lizard.’ Most common on the sandy pine lands, where they seem 
to prefer the fallen timber, logs, and stumps, and always to be foti*id aroun 
fences and piles of cut wood.” Carr gives the habitat in Florida as 
and upland hammock; on fallen tree trunks, especially those of pine. 

Habits. As in u. hyacinthinus. Carr states that in Florida “the nine to thir- 
teen eggs are laid in April and May under old logs and in beetle grass; they are 
11.2-11.7 mm. by 6.5-7.1 mm.” 

Problems. A detailed comparison of the southern and northern races in 
habits as well as structure is much to be desired, especially in some area where 
one occurs within a short distance of the other, as in central or northern bouin 
Carolina. The exact northern and western limits of the range of u. undtt au 
are not yet well defined, although in the north the Fall Line presumably 

marks the boundary between the two races. 

References. Carr, 1940, pp. 72-73 (F/fl.); Smith, 1938* PP* 7-8 (gen. ht.); Wnghl 
and Funkhouser, 1915, pp- 124-127 (Ga.). 
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Southern Prairie Lizard Sceloporus undulatus consobrinus Baird and 
Girard 

(PI- 49) 

Range Southern central and southwestern Oklahoma southward through 
central Texas east to about Long. 97 ° 3 *' W.; westward through most of the 
Texas Panhandle; extreme eastern and southern New Mexico; and south- 
eastern Arizona at low elevations. Type locality— Beckham County, Okla- 
homa, near confluence of North Fork of the Red River and Suydam Creek. 


(Map 15, p. 494.) 

Size. The largest male measured, from the United States, had a snoutwent 
measurement of 61 mm. {2V9, in.) ; the largest female was, as in most Sceiop- 
orus species, a little larger, measuring 64 mm. Mexican specimens seem to 
reach a somewhat greater size, one male measuring 67 mm. snout to vent, a 
female 69.5 mm. in.) . The tail is about i Vz times as long as the body. The 

youngest specimen examined measured 26 mm. snout to vent. 

Color. Head brown or light clay-colored above; a well-defined, greenish, 
white, or light yellow stripe extends from the side of head along either side 
of the back and onto the base of the tail. Above this light stripe is a light 
yellowish-brown to dark or reddish-brown band about 2 to 3 scale rows wide, 
which is usually marked with a series of dark spots about 9 in number; a 
median dorsal band is light grayish slate to olive brown, unspotted. Limbs 
brown above, spotted irregularly with black. About 3 rows of scales below 
dorsolateral light stripes is another light stripe, usually poorly defined and 
with a very indistinct lower border; area between lateral and dorsolateral 
light stripes light to dark brown, with indistinct, small, dark spots more or 
less corresponding in position with those on dorsal surface. 

On each side of the belly in males is a long blue area extending nearly from 
axilla to groin, somewhat darker or even narrowly bordered with black on 
its medial edge; blue belly patches widely separated from each other medially. 
On each side of the posterior part of the gular region is a blue area, sometimes 
bordered with a darker color; sometimes the two gular patches are confluent. 

Some rare specimens show no dorsal pattern whatever, and are a uniform 
light brown above. These represent a color variant within the race and are 
not to be considered a different race or species. 

Sedation. Dorsal scales 35 to 47, average 40; scales around middle of body 
35 to 47, average 41; femoral pores 11 to 21, average 16; scales between pore 
series 2 to 8, average 7. 

Recognition Characters. Toward the east the southern prairie lizard blends 
with the northern fence lizard, in a narrow belt through central Texas and 
eastern Oklahoma, more or less at Long. 97® 30' W. It is impossible to know 
with certainty which name should be applied to specimens from this area, 
for naturally they are intermediate. As usual in this group, a series is necessary 
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!S consobrinus. A, Hcbbronville, Texas; male. B, same lo- 
I, Chisos Mountains, Texas; female. D, same locality; male. 
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to determine what name should be used. In the southern pr.airie lizard the 
dorsolateral light stripes are distinct in males; the dorsal dark crossbars are 
reduced in males and confined to areas between the dorsolateral light stripes, 
the gular region has 2 dark patches posteriorly, not extending over the entire 
throat, in males; the auricular scales are larger than the preceding scales and 
some extend across the ear; and the femoral pores are generally 16 or more 
(607 per cent) In the northern fence lizard the dorsolateral light stripes are 
very indistinct in males; the dorsal crossbars extend almost completely across 
back when visible; the gular region is almost entirely black in adult males; the 
auricular lobules are no larger than the preceding scales and none extend 
across the ear; and the femoral pores arc generally 15 or less (80.7 per cent). 
It is well to remember that the southern prairie lizard is largely terrestrial, 
and the northern fence lizard is largely arboreal or at least is seldom found on 
the ground. 

Within the area occupied by u. consobriniis. the only other lizards with 
relatively large, spiny scales have a black collar about the neck or have the 
dorsals much larger, 33 or less from occiput to base of tail. 

Habitat. These are terrestrial lizards, reaching perhaps their greatest abun- 
dance in rocky terrains where small rocks or boulders give them places to 
hide and perches on which to sun themselves. On plains they occur near 
bushes, seeking refuge in the small mammal holes that are usually to be 
found near the bases of the plants. They occur either in mountains or on 
plains but are typically plains lizards. In mountains they may occur at eleva- 
tions as great as 7000 feet. 

Habits. Very little has been recorded of the habits of this race. Ruthven 
comments that “the stomach of the only White Sands [New Mexico, near 
Alamogordo) specimen examined contains a robber Hy, the remains of a small 
beetle and a few ants. A specimen taken on the plains had eaten a grasshopper, 
a few small beetles, ants and one or two fragments of vegetable matter.” Two 
females have been recorded from northwestern Texas, one with 6 and the 
other with 8 eggs, that had not been laid as late as June 2. 

Problems. One of the most conspicuous and important problems relating 
to this race is the exact nature of the intergradation in central Texas and 
southeastern Oklahoma between this and the northern fence lizard. It is a 
study urgently needed, yet one which cannot be pursued satisfactorily in the 
laboratory alone. A careful attempt should be made in the field to recognize 
the fence and the prairie lizards in their typical forms. Then a careful survey 
should be made, crisscrossing the area of overlap or intergradation of these 
two forms, from as far north as possible in Oklahoma to as far south in Texas 
as feasible. In central Oklahoma the situation is complicated by the replace- 
ment of the southern by the northern prairie lizard. 

In addition, as with nearly all other lizards, very little is known of the life 
history and habits of this race. These are important to know in much detail, 
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for when such data are available for all species, there will no doubt be evident 
some very interesting generalizations not now even indicated. 

There are no good, detailed descriptions of the southern prairie lizard. 
The best is in Ruthven, 1907, pp. 539-541 (Ariz.). His specimens from the Pinon- 
Cedar association, however, belong to a different race, the southern plateau lizard. 

Northern Plateau Lizard Sceloporus undulatus elongatus Steineger 

(PI. 50) 

Range. Colorado, except northeastern corner, and extreme south-central 
Wyoming; extreme western Oklahoma Panhandle; eastern half of Utah; 
northeastern corner of Arizona and northwestern corner of New Mexico. 
Type locality — Moa Ave, Painted Desert, Arizona. (Map 15, p. 494.) 


^ ^ A I \ C I 



PI. 50. Sceloporus unduhtus elongatus. A, Moab, Utah; male. B, C, Salina, Utah; female. 


Size. This is the largest of the several races of plateau, prairie, and eastern 
fence lizards. The largest male measures 74.3 mm. (2% in.) snout to vent, 
the largest female 81.5 mm. {^Vi in.). Females are frequently found that 
measure 70 mm. or more, and males measuring 50 mm. or more are common. 
The tail, as in others, is about 1V2 times as long as the body. 

Color. Van Denburgh describes the color of fresh specimens as follows: 

The color above is yellowish, brownish, grayish, or greenish olive, usually with 
rather indistinct and very narrow undulate dark brown cross-bands. These dark 
markings are distinct and continuous, but usually are more or less broken up or 
obsolete. The sides in many specimens are colored like the back. Others have a 
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more or less definite dark brown longitudinal band running from the shoulder 
to the hind leg. The head, above, is yellowish brown or olive, unicolor with dark 
brown lines and dots. Narrow dark brown lines often run from the nostril to the 
eve, from the eye to the upper end of the ear-opening, and from the latter point 
to the shoulder. The upper surfaces of the limbs and tail are yellowish brown or 
olive, unicolor or more or less definitely dotted or cross-barred with dark brown. 
The lower surfaces are yellowish while with a bright blue spot on each side ot the 
throat and an elongated patch on each side of the belly in both sexes. 

Scahnion. Dorsal scales 41 to 55, average 48; scales around middle of body 
43 to 59, average 49; femoral pores 12 to 23, average 18; scales between pore 

series 3 to 10, average 6.7. 

Recognition Characters. Within its range there are no other lizards with 
a similar dorsal scale count save the common sagebrush lizard. The latter has 
very small, almost granular scales on the posterior surface of the thigh, is 
much smaller, lacks transverse bands and the dark color, etc. In fact, the 
very high dorsal scale count separates the northern plateau lizard from all 
others of its complex, including the prairie lizards, the fence lizards, the 
southern and the striped plateau lizards. Of course, in areas of contact of the 
range with those of other races, a series must be available to determine what 
name is correct for that area. 

Habitat. The northern plateau lizard is typically an inhabitant of canyon 
walls and boulder-strewn hillsides. Burt says: 

Adults were nearly always found on or very near to outcroppings of rock. Such 
was the case in Montrose County, Colorado, where rock cliffs and ledges lined the 
canyon of Roubidcau Creek. The young, however, were found in sandy areas in 
the valley and several made their home near a cabin there. These particular young 
had a body length of from 26 to 29 millimeters and a tail length of from 38 to 44. 
They were found on August 10. 

Regarding food Woodbury states: 

This lizard appears to feed principally upon terrestrial arthropods. In a few 
stomachs very small particles of plant tissue and small quantities of sand were 
present, probably accidentally ingested. It obtains food principally by stalking its 
prey but the presence in some of the stomachs of subterrestrial larvae indicate 
that it does some digging for its food. 

This species is primarily insectivorous, taking practically any insect available 
not loo large to be handled. It appears to be fond of ants as it devoured more of 
these insects than of any other group. The examination of the stomachs showed 
more adults than larvae both in numbers and volume indicating, perhaps, a prefer- 
ence for the more rapidly moving type of insects. 

A case is on record of a garter snake {Thamnophis o. vagrans) which ate 
one of these lizards. 

Problems. One of the most interesting problems in western lizard taxonomy 
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is the identity of the southwestern Utah population here referred to the 
southern plateau lizard. Various authors have treated it in three different 
ways: as the western fence lizard, as the northern plateau lizard, and as the 
southern plateau lizard. Part of the confusion is due to lack of realization that 
the two characters color and small scales — that define the northern plateau 
lizard do not change at the same point into the color and scale characters that 
define the adjacent race. Either character taken alone requires a different 
disposition of the intermediate populations. In the present discussion the 
scale count is emphasized, since interpretation of this cannot vary as can inter- 
pretation of color. There is much to be done in the field, however, to demon- 
strate the true nature of these intermediate specimens. 

References. Burt, 1933, p. 243, taxonomy (/4r/z.); Knowlton and Janes, 1933, 
pp. 10 1 1, 1015, food (///. \ Knowlton and Thomas, 1934, p. 258, food {lit. cit.)’. 

Smith, 1938, pp. 15-16, taxonomy {gen. lit.); Van Denburgh, 1922, pp. 295-297. 
pi. 22 {gen. lit.); Woodbury, 1932, pp. 14-15, food {Utah). 

Northern Fence Lizard Sceloporus undulatus hyacinthinus (Green) 

(PI. 51) 

Range. Extreme southeastern New York westward through northern 
Pennsylvania, central Ohio, and perhaps Iowa probably to extreme south- 
eastern Nebraska; southward in the West through extreme eastern Kansas, 
the eastern fourth of Oklahoma, and the eastern half of Texas; southward in 
the East to northern South Carolina and throughout the mountains and 
foothills from South Carolina west to Louisiana, reaching the southern low- 
lands and coast only in western Louisiana and eastern Texas. Type locality— 
Princeton, New Jersey. (Map 15, p. 494.) 

Size. Specimens of the two sexes are of nearly equal size; the largest female 
of several hundred measured had a snout-vent measurement of 79 mm. 
{^Ys in.), and the largest male measured 72 mm. The tail is about iVa to iH 
times as long as the body. McClellan et al. .state that in males the tail com- 
prises an average of about 58 per cent to 60 per cent of the total length, 
whereas in females it is relatively short, averaging 55 per cent to 56 per cent 
of the total length. Newly hatched young measure from 20.6 mm. to 25 mm. 
to I in.). 

Color. Adult males with a dorsal ground color of varying shades of grayish 
brown, sometimes bronze; sides of body, from a line above insertion of the 
limbs to the belly, at least a little darker than back, sometimes much darker; 
on back a scries of poorly defined, narrow, undulate, slightly darker brown, 
transverse bars about 6 to 10 in number, usually 7 to 9, these bars sometimes 
dimly evident on sides of body; on tail a series of dim, alternating, light aiid 
dark rings, the dark ones about twice as broad as the light ones; fanly dis- 
tinct, narrow, dark crossbands present on forelegs, but seldom evident on 
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PI. 51. Sceloponis tinditlalus hyacinthus. A, Patuxent Research Refuge, Bowie, Mary- 
land; female and male. U.S. Fish and Wildlife Service photograph. B. Weymouth, New 
Jersey; female. C, same locality; male. D, San Antonio, Texas; male. 

hind legs; head brownish, with scattered dark markings, the most regular of 
which is a very narrow transverse band across the middle of the supraocular 
region. Ventral surface of head black, except for light areas about lips; a 
broad, bright, dark blue or green area, sometimes separated into 2 lateral 
areas on posterior part of throat, entirely surrounded by black; shouUlers 
black; middle of chest white; bright blue areas on sides of belly bordered 
medially by a black edge; generally a light stripe down middle of belly, but 
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sometimes the black on the belly completely obliterating it; the pore region 
on the hind legs is sometimes rather bright yellowish. 

Adult females colored like the males except for the following differences; 
sides of body less dark, frequently no darker than middle of back; undulate 
cross bands on back and sides more distinct: ventral surface of head and belly 
whitish, with scattered, small, black flecks. 

The young females are colored like the adults of that sex, and the very 
young males cannot be distinguished from them in color; as the males become 
a little larger (body about in.), however, the black flecks become increas- 
ingly numerous and light blue patches appear on the throat and sides of belly. 

Scalation. Dorsal scales 35 to 49, average 42; scales around middle of body 
38 to 51, average 44; femoral pores ii to 19 on each side, average 14.5; scales 
between pore series 4 to 11, average 7.4; supraoculars generally in 2 rows, the 
scales in the outer row much smaller than others, and usually 5 or 6 scales in 
the inner row. 

Recognition Characters. Within the range outlined for the northern fence 
lizard, any rough, spiny-scaled lizard, with scales large enough to be seen 
plainly, is certainly of this species. Near the southern and western limits of its 
range, however, some difficulty may be encountered in determining whether 
this or some other race is involved. The southern fence lizard may easily be 
distinguished, if a series is available, by usually having 37 or fewer dorsal 
scales (92 per cent); the northern race usually has 38 or more (95 per cent). 
Comparisons with the two prairie lizards are given in the treatment of each. 

Habitat. Over much of the territory where the species occurs, the northern 
fence lizards are fairly common. They prefer relatively dry, open, sunny 
woods, usually on hillsides, but may be found in open areas on houses, in 
piles of logs, fences (whence the name), or in brush heaps. They arc usually 
found near some sort of protective cover in which they take refuge when 
alarmed. Judging by abundance of specimens, the eastern pine forests arc 
their optimum habitat. Although frequently found on the groined, elevated 
objects on which they can climb are an essential component of their habitat. 

Habits. A great deal has been written in a casual way about the life history 
and habits of this lizard, but no comprehensive study of them has yet been 
made. The best and most complete local study is that of McClellan et al. ^ 

Emergence from hibernation occurs as early as February 10 in Missouri, 
and in New Jersey they are seen in early March; they begin hibernation as 
late as November 15 in Missouri, and probably earlier in more northern 
localities (November 5 is the latest date of observation recorded for Mary- 
land). The time of emergence and disappearance in any locality in ariy par- 
ticular year depends not only upon the latitude but also upon local variations 
in weather. Adults are said to spend a longer time in hibernation in both fall 
and spring than young specimens. Hibernating quarters are burrows in the 
ground, spaces under or between rocks, or within rotten logs or stumps. 
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Upon emergence from hibernat.on the lizards enter the breeding season 
which laL several weeks. During this time they are very actwe and e 
Quickly to the presence ot others of their species. They choose a more or les 
Restricted area in which to live, and a male will guard his domain from others 
of his sex. Fights occur frequently between males crowded in small areas or 
wandering from their usual domain. It is said that the anal region rather than 

the head is the focus of attack (McClellan e/ al^. One or 
usually to be found in the territory of any male, but they do not defend their 
territories nor do the males prevent them from wandering. Copulation occurs 
at intervals in April and early May. According to Noble no definite family 
ties are formed, but McClellan believes there may be some constancy ot 
relationship between a male and a female. 


The constancy of mates is interrupted by captivity, where the lizard begins life 
again in altered circumstances. A male thus thrown into the society of a strange 
female at any fairly early date will usually breed with her. though meeting with 
no encouragement. In several cases of captive breeding the mates have come from 

places a mile or more apart In captive breeding the female is never compliant 

at first, and may succeed in quite repelling the males advances. As a typical case 
among several, a male taken on April 3rd received a mate from another locality 
on April 7th, and tried to breed at sight, but was repulsed at first. The female 
avoided his advances by moving about in short, jerky hops, with her back arched, 
but never tried to bite the male. The next day, April 8th. several more attempts 
were unsuccessful. Similar efforts on April 16th and 17th were equally futile. The 
male at last accomplished his purpose on April i8th, at 9 a.m. and 2 p.m. The 
process was repeated on April 22d at 9.45 a.m. and 2.30 p.m., and finally on April 
23d at 8.45 A.M. and 3 p.m. The first of these six occasions, on April i8th, could 
have been as much as two weeks later than a natural breeding in the female's 
state of freedom, before her capture on the 7th. ... The attitude of both lizards 
towards this second union, if such it was, proved interesting. On April 19th two 
strange males were introduced into the cage. One of them was instantly engaged 
in combat by the male already in possession. The female took no notice of either, 
until the unoccupied stranger approached her directly, when she drove him away 
with a vigorous bite, a measure she had never adopted towards her captive male. 
The two intruders were then removed. On the other hand, the male of this captive 
pair completely ignored a second female introduced on April 25th. The captive 
union, once established, was kept inviolate by both parties (McClellan et al.). 


Very incomplete records suggest that in Maryland some 8 weeks are re- 
quired for the gestation period. Then the eggs, 4 to 17 in number, are laid 
Pi to 4 inches below the surface of the ground, “just deep enough to unite 
the constant moisture of the subsoil with indirect warmth conducted from a 
sunlit surface.” Sandy soil may be preferred. Oviposition may be delayed 
several days until a spot is found where the proper conditions are met. On 
one occasion there was some indication that the female, when given the 
means of moistening the soil as much as necessary, by tipping a water-filled 
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pan, was capable of judging how much water had to be added to bring the 
sand to the proper state for egg deposition. The lizard makes its own burrow 
and, after an hour or so occupied in actual oviposition, covers the eggs and 
fills the burrow by drawing the excavated materials “toward her body with 
her forefeet and passing it to the rear with her hind legs.” 

Egg laying has been recorded for May through early August in various 
parts of the range, but probably in any one area the season normally includes 
only about a 6-week period; in Maryland the dates recorded are between the 
extremes of May 27 and July i, and commonly fall in early June and late 
May. When laid the eggs are white, but later become dingy. They vary from 
12 to 18 mm. in length and 7 to 13 mm. in width at deposition; by hatching 
time the length increases by about % over the original dimension, the width 
by about %. 

The period of postdepositional development in Maryland is estimated at 
about 10 weeks under normal conditions, 12 in captivity; in North Carolina 
a developmental period of 67 days is recorded in one case. Thus the young 
appear at any time from late July to mid-September in Maryland. The em- 
bryos develop features of the pattern when only about half grown (much later 
in Cnemidophorus) . The hatchlings increase markedly in size before hiberna- 
tion for their first winter and the following year grow enormously, so that 
by the second spring they are fully adult and ready to mate. The duration of 
life is unknown, but records assure us that it exceeds 4 years normally. 

The food consists mostly of many kinds of insects, but also includes spiders, 
snails, millipedes, pseudoscorpions, and probably other kinds of invertebrates. 
McCauley studied the contents of the stomachs of forty specimens, and re- 
marks; 


Generally speaking, it appears that 5 . u. undtdattts f = 5 . «. hyacinthinus] will 
eat any insect or spider it can catch and master. Except for size no limitations arc 
apparent. The examination of the alimentary tract itself indicates, as a list of data 
cannot, that medium-sized and small insects are preferred. Insects are seldom found 
large enough to have taxed the lizard’s swallowing capacity. On the other hand, 
a stomach and intestine will frequently be stuffed with innumerable ants, sma 
beetles, tiny spiders, and other diminutive forms and their remains. By actual 
examination rather than by a list of species found, one is convinced of the voracious 
appetite of this lizard. For sheer numbers of insects that frequently appear m a 
single stomach at one time, it is unique among the five species here considcrc 
[including Cnemidophorus scxlineatus. Leiolopisma laterale, Eumeces fasaatus. 

E. laticeps]. 


Usually only moving prey is taken, for it is movement that attracts these 
lizards’ attention normally. 

The lizard sees small objects clearly at a distance of a few feet, and quickly 
notices anything in motion. At close quarters even the movement of an antenn 
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may attract its attention. It captures its prey by ^ 

tween the jaws, where it is first crushed and then well chewed. The tongue seems 
to aid but little in mastering a large mouthful, which is tossed gradually farther 
to the rear while being chewed. If the morsel is both long and bulky, such as a 
larva just capable of being grasped by one end, it is often flung into pieces by 
violent shaking, and the separate fragments retrieved afterwards. In captivity, 
once a certain kind of food has become familiar, dead and motionless examples 
may be investigated and taken as well as moving ones (McClellan et ai). 


Most of the food hunting is accomplished early in the morning, after a brief 
sun bath. Then during the hotter parts of the day they are more quiescent; 
toward evening they may forage again for food before retiring into shelter 
for the night. On cool and cloudy days they may not emerge at all, and on 
other days they may remain active from near dawn to late afternoon. Diges- 
tion is active, though we cannot say just how rapid. However much or often 
a lizard might eat, I have never known refuse to be voided oftener than once 
a day, usually early in the morning” (McClellan et ai). 

When pursued they seek concealment, rather than simple flight. They 
move quickly, in short runs. On a tree they keep to the side opposite the 
enemy, and if they climb high they soon return to lower levels. When cap- 
tured they sometimes bite and struggle to escape, but after a short time they 
cease such antics and can be handled with ease. In a few months they may 
become completely tame, losing all sign of fear of human beings. Although 
they submit to captivity, they do not live well unless great care is taken to 
provide them with nearly natural conditions. 


Observation of many captive specimens makes it appear probable that in the wild 
state they spend the night at a slight distance above ground instead of under some 
terrestrial shelter. My own captives invariably sleep either on an inclined branch 
of wood or some inches up the wire screening. Here they may hang upright, hori- 
zontally, or head downwards for the whole of their night’s rest, the position of 
the uppermost limbs always suggesting that most of the weight hangs from them, 
and that sleep tends to contract the muscles controlling the hooked claws and give 
them firmer hold. This habit of sleeping aloft is quite constant, even when 
bark or other acceptable shelter is provided on the flooring (McClellan et al.). 


During the day about as much time is spent on the ground as on elevated 
objects. 

Tiny red mites, Gec\obiella texana, are found sometimes in the axillary 
region or in the pocket on the side of the neck. 

The "skin” is shed in small sections or even scale by scale, not in large 
pieces. The number of times shedding occurs is not known. 

There is some change in coloration according to temperature, the brightest 
hues being brought out in the sun at moderately warm temperatures. On 
cool days the dorsal pattern becomes much darker. 

Problems. One of the most interesting problems concerning this race is 
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the identity of the specimens from the Ouachita Mountains area of Arkansas 
and central eastern Oklahoma. It has been suggested that these arc in reality 
the southern plains lizard (see Dellinger and Black, pp. 8-io, Ar^.). Good 
series from these areas are much to be desired. 

References. Burt, 1928, pp. 19-27 (Kans.); Conant, 1938, pp. 22-26 (Ohio); 
Ditmars, 1936, pp. 55-57 (gen. lit.); Fowler, 1907, pp. 198-201, description (N.J.); 
McCauley, 1939, pp. 150-151, food (Md.); McClellan, Mansueti, and Groves, 1943, 
pp. 6-17, pis. 1-3 (Md.); Noble, 1934, pp. 1-15 (//;. cit.); Noble and Bradley, 1933, 
pp. 64-71, 92, 93 (lit. cit.); Smith, 1938, pp. 8-10, map (gen. lit.); Surface, 1908, 
pp. 254-258, habits, etc. (Fa.). 

Northern Prairie Lizard Sceloporus undulatus gartnani Boulenger 
(PI. 52) 

Range. Central and northwestern Oklahoma west of about the 95th merid- 
ian and north of the Washita River, all of Kansas west of about the 97th 
meridian, the western half of Nebraska, extreme southern central South 
Dakota, northeastern Colorado, and southeastern Wyoming. In Kansas and 
probably Oklahoma it rarely occurs on large rivers somewhat farther east 
than stated above, being carried downstream on floating logs, etc. It has been 
taken on the Kaw River as far cast as Lawrence, Kansas. In Kansas it is 
separated from contact with the fence lizard, but in Oklahoma the ranges 
are in contact and intergradation between the two races occurs. In the ex- 
treme western part of the Oklahoma Panhandle the northern plateau lizard 
is found. Type locality — Pine Ridge, South Dakota. (Map 15, p. 494.) 

Size. This prettily marked race is, on the average, a little smaller than any 
of the related eastern or southern races. The largest male measures 54 mm. 
snout to vent (2^^ in.). The tail is, as in related races, about times as 
long as the body. 

Color. Above light to reddish brown, head no darker; a very well-denned, 
dorsolateral, light line, extending from eye to base of tail, i to 2 scale rows 
wide; on the median side of these stripes, a series of about 9 small, irregularly 
shaped, dark brown spots, each about i or 2 scales wide; in the middle of 
back a light brown stripe, unmarked by darker colors. Sides of body uni- 
formly brownish, sometimes with a poorly defined lateral light line extending 
from axilla to groin, and sometimes enclosing dark spots that correspond m 
position with the dorsal spots. Limbs with irregular dark marks above. 

In males the sides of the belly are light blue, from the axilla to the groin; 
the two blue areas are widely separated from each other medially. Generally 
there are no throat markings in males. There is no spotting on the chest or 

middle of abdomen. ^ , . , , , . 

Females are a uniform white below, laeking the flecks of dark color char- 

acteristic of the fence lizards. 
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Scalation. Dorsal scales 35 to 46, average 41; scales around middle of body, 
35 to 47, average 43; femoral pores 10 to 16 on each side, average 13; scales 
between pore series 4 to 8, average 5. Median series of supraoculars relatively 
small, the outer series distinct. 

Recognition Characters. Within the area occupied by the northern prairie 
lizard, there is no other species with large, spiny, dorsal scales, that can be 
confused with it. The only difficulties arise at the periphery of its range, 
where it may meet the southern prairie lizard, the northern fence lizard, .and 
the northern plateau lizard. It can be distinguished from the first by the 
absence of gular marks in males and in having usually less than 15 femoral 
pores (93 per cent) on each side (the southern prairie lizard usually has 15 
or more [89 per cent]). The northern fence lizard usually has complete un- 
dulating black marks on the back and poorly defined light stripes, the males 
have very prominent gular marks, reach a much larger size, etc. The northern 
plateau lizard has smaller, more numerous dorsal scales (usually about 48), 
more numerous femoral pores (usually about 18), lacks distinct light stripes, 
usually has complete, undulating crossbands on the back, and reaches a 
larger size. 

Once these differences from adjacent races are known, no difficulty is 
encountered in distinguishing the northern prairie race. It is the smallest of 
all, has the fewest femoral pores, the best development of the light stripes, the 
greatest reduction of dorsal spots, and the fewest ventral markings. A good 
color plate of this is given in the original description (see below). 

Habitat. The northern prairie lizard is found in a number of habitats. In 
sand dunes and in sandy areas it is almost as abundant as the earless lizard, 
which is more characteristic of such habitats. They are usually found in these 
dunes near bushes, into which they dash when disturbed. They also occur in 
hilly areas on sandstone cliffs, where they climb about on the rocks with 
agility. They are not typically rock lizards, however, but seem to use the 
rocks mainly as vantage or sunning spots and as places of refuge. They forage 
in the sparse grass on the ground at considerable distances from the rocks 
but scurry back to cover when alarmed. The white chalk cliffs of western 
Kansas also furnish them with a suitable habitat. On the open prairie they 
are abundant wherever they can find shelter, and are found commonly under 
shocks of wheat. Where there is no surface cover, they are less abundant and 

find shelter in holes in the ground. t 1 j- 

Habits. Grasshoppers and beetles, of small size, form the bulk of the diet 
of this insectivorous lizard. Large insects may be killed but not eaten. Lady- 
bird beetles are usually rejected. Honeybees are not molested, and perhaps tor 
good reason, as Burt cites a case in which a medium-sized male was stung 

by a honeybee and died a few minutes later. u l 

Hartman says that “these lizards are often found climbing weeds or brush. 
One of this species was observed clinging to an old sunflower stalk three tee 
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from the ground. In color the lizard mimicked the weed so perfectly that it 
would escape ordinary notice.” 

Burt records seven Kansas females with 7 to ii eggs in the uterus; they 
averaged about 8 eggs each. The egg size is about 10 mm. by 6 mm. Egg laying 
is recorded for the dates of June 8 and June 12. 

An interesting case of polydaciylism is recorded in a specimen from Kansas. 

Problems. One of the most interesting problems in connection with the 
northern prairie lizard is its relation to the northern plateau lizard in north- 
eastern Colorado. Typical specimens of both races have been examined from 
Milton Reservation, Weld County. It would be an interesting point if it 
were proved that both races lived in the same territory and yet remained 
perfectly distinct. This is not the usual situation in regard to subspecies; 
usually they occupy adjacent, but not overlapping, territories. Of course, the 
two races are linked with each other by intergradation with southern races, 
so in a roundabout manner it seems necessary to consider the two as sub- 
species, even though they may not intergrade directly. 

The southern and western limits of the range of the northern prairie lizard 
are yet to be well fixed. 

References. Boulenger, 1882, p. 761, pi. 56 ( 5 .D.); Burt, 1928, pp. 16-19 (Kans.); 
Hartman, 1906, pp. 225-226 {Kans.)\ Smith, 1938, pp. 14-15 {gen. lit.). 

Southern Plateau Lizard Sceloportts undtilattis tristichus Cope 

(PI. 53) 


Range. Areas usually of higher elevation over all of New Mexico except 
the southern third and extreme northwest; central and northern Arizona, 
except northeastern corner; southwestern Utah. Type locality— Taos, New 
Mexico. (Map 15, p, 494,) 

Size. The largest male measured was 76 mm. (3 in.) snout to vent; the 
largest female p mm. This probably is not a true picture, as females are 
usually larger than males. The male mentioned above is probably very near 
the maximum size of the race, for no other males measured approached its 
size; several females were seen measuring about 70 mm., however The 

smallest speci^men seen measured 27 mm. (iMc in.) snout to vent, but prob- 
ably the hatching size is a little less. ^ 

Color This race is rather variable in dorsal coloration. The dorsal color 
generally ,s ohye, sometimes light hrown to reddish brown. Darker colors 
are the rule in this race. Males may have fairly distinct dorsolateral livht lines 

defined, the inner edge grading off into the ground color; in such cases ihe 
area between the stripes is nearly uniform, with a series of about g or to 
poorly defined dark spots on either side; the sides are a nearly uniform li.^hr 
brown, sometimes with a narrow, poorly defined, light stripe ^dTng f:t 




PI. 5?. Sci'loportts undtilatui tristichus. A> Canyon Diablo, Arizona; male. D, F, Lake- 
side, Arizona; female. C, 22 miles west of Callup, New *\lcxico: male. E, G, Lakeside, 
Arizona; male. 


axilla to groin. Ocher males have very poorly defined dorsolateral light 
stripes; in these the tlorsal dark spots are expanded laterally and extend as 
undulate dark bars from near the middle of the back to the sides of the body; 
the bars are separated from each other medially by a space occupying about 
5 scale rows. There are poorly defined, broken, narrow crossbars on the 
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limbs. The sides of the belly are cobalt blue, from axilla to groin; the blue 
areas have a narrow, black, median border widely separated from each other; 
there is a blue area on either side of throat posteriorly, also black-edged; the 
rest of the ventral surfaces are white, frequently rather heavily suffused with 
black and with numerous small, scattered, black flecks; usually a broken, 
narrow, midventral, black line is evident at various points. 

Females are colored like the dark males above, having a dark dorsal color, 
poorly defined light stripes, and rather well defined, transverse, undulate 
dark bars. In ventral coloration the females of this race are the most extraor- 
dinary of the whole genus in the United States, for they have almost exactly 
the same markings as the males. The blue, black-edged, gular patches are 
present, and the blue belly patches; the only difference between the sexes 
in ventral coloration is that the black borders of the belly patches are absent 
in the female, and the black suffusion and spotting of the throat and belly also 
are absent. Even so, until one becomes very familiar with these lizards, it 
is difficult to be sure whether one is a male or a female without looking at 
the enlarged postanal scales. 

Scalation. Dorsal scales 35 to 46, average 42; scales around middle of body 
36 to 53, average 45; femoral pores 13 to 22, average 16.7; scales between pore 
series 3 to 9, average 6. 

Recognition Characters. A number of other, somewhat similar lizards occur 
in parts of the range of the southern plateau lizard. Perhaps most like it is 
the sagebrush lizard; but this has tiny scales on the posterior surface of the 
thighs, the lateral preanal folds extend anteriorly between the femoral pore 
scries, the throat never has distinct blue spots posteriorly, etc. The size of the 
dorsal scales well separate it from any other species occurring in its range. 

The closest relative of the southern plateau lizard is the southern plains 
lizard. The latter generally has more distinct stripes and less well defined 
transverse bars on the back, and the females, of course, lack the usually dis- 
tinctive masculine marks on the sides of the abdomen and throat. 

Habitat. In general this lizard is characteristic of the Pinon-Cedar associa- 
tion. It is a terrestrial race, frequenting rocky places. It may be in the moun- 
tains or on plains, but does not occur in strictly desert areas at low elevations. 

T Lhtle has been recorded on the life history and habits of this race. 

In Zion National Park, Woodbury says: 


Jk, h u "■'='•‘*"'"‘"8 fo™ “"d with tigiiity up the faces of 

ocks, bu,ld,ngs or trees. It seems not to be frightened of humans as it will live on 
the waUs of cabms that are daily occupied. It is an insectivorous form I have 
watched It catch grasshoppers, crickets, leaf hoppers, ants, moths, hugs and other 

hJhT- ' u “'ighted near one, and the lizard made such a 

fouTf u 1?°' '=''°te its wings were 

folded. Sometimes they will run long distances over a wall and stop near an insect 
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creep slowly until within range and then make a quick dive. They will often sit 
on the side of a rock or building and watch you curiously, and may be easily cap- 
tured by the hand. 

They form a portion of the food of at least certain snakes, including one 
of the whip snakes {Masticophis t. taeniatiis). 

Problems. A great deal of work needs to be done on this race to clarify its 
relationship to the southern prairie lizard and to the northern plateau lizard. 
This means not only counting scales and other characters in the laboratory 
but also making comparative observations in the field on its life history and 
habits. 

References. Cope, 1900, pp. 376-377, description, (gen. lit.); Woodbury, 1928, 
p. 16 (Utah). 

Striped Plateau Lizard Sceloporus undulatus virgatus Smith 

(PI- 54) 

Range. Mountains of southeastern Arizona, eastern Sonora, and western 
Chihuahua, as far south as southwestern Chihuahua. Type locality — Santa 
Maria Mine, El Tigre Mountains, Sonora. (Map 15, p. 494.) 

Size. This is one of the smallest of the whole group of plateau, fence, and 
prairie lizards. The largest male measured 59 mm. (2% in.) snout to vent, 
the largest female 62 mm. It is notable that the largest are northern specimens, 
from areas near the range of the larger race, the southern prairie lizard. 
Sonora specimens do not exceed 58 mm. in the female, 51 mm. in the male. 

Color. Dorsal ground color russet brown; a distinct, uninterrupted, dorso- 
lateral, light line extending from upper labial region through ear, above arm 
to groin and a short distance on anterior surface of thigh; a distinct, Hark 
brown stripe below lateral light line, extending from lateral nuchal pockrt 
to groin and on anterior surface of thigh; a distinct brown band on each 
side between the dorsolateral and lateral light lines, extending from posterior 
margin of eye to base of tail; a short dark band extending from anterior 
surface of upper foreleg to lower edge of lateral nuchal pocket. 

In females, 9 or 10 crescent-shaped, dark marks in a series on each side of 
middorsal line; each dark spot in some specimens has a small light spot on 
its medial posterior edge. In males these dorsal dark spots are practical y 
obsolete; the light spots, in turn, are enlarged and are bordered anterior y 

by a narrow dark line. 

The males do not dilTcr from the females in ventral coloration, lacking all 
evidence of typical belly marks. In both sexes a small, pale blue spot is present 
on each side of the throat posteriorly; it is not dark-bordered. In some speci- 
mens a few dark flecks are present on the chest; the ventral surfaces ar 

otherwise immaculate white. 
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Scalation. Dorsal scales 36 to 42, average 38.5; scales around middle of body 
40 to 48, average 43.2; femoral pores 12 to 16, average 14; scales between pore 
series 4 to 7, average 4.8. 

Recognition Characters. This race is peculiar in lacking a ventral pattern on 



PI. 54. Sceloporus undalattis virgatus. Cave Creek, Chiricahua Mountains. Arizona. 
A, C, male; B, D, female. 


the belly in males as well as females— a condition not occurring in any other 

spiny lizard of the United States. Other recognition characters are the very 

distinct light stripes, 2 on each side; the presence of a narrow dark stripe 

below the lateral light stripe; the small size; and the reduction in dorsal 

spotting and femoral pore count. It has at times been confused with S. scalaris 

slevini. but the latter is easily distinguishable by the close approximation of 

the femoral pore series, the presence of only 2 postroslrals, lateral scale rows 
parallel, etc. 
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Habitat. The striped plateau lizard evidently occurs only at a considerable 
elevation. The race that inhabits the desert floor in southeastern Arizona is 
the southern prairie lizard, and the striped lizard occurs only higher in 
isolated mountain ranges. It is known in that area from the Chiricahua .and 
Huachuca Mountains. 

Habits. Not recorded. 

Problems. The race seems rather well defined, but a detailed study of the 
vertical distribution of this and the southern prairie lizard in southeastern 
Arizona is much to be desired. The race may occur in southwestern New 
Mexico, 

References. Smith, 1938, pp, 11-14 Van Denburgh, 1896, p. 34/ 

{Ariz.). 


Pacific Fence Lizard Sceloporus occidentalis ocddentalis Baird and 
Girard 

(PI- 55) 

Range. British Columbia southward through western Washington and 
Oregon, to southern California (Ventura County); in the south the range 
is confined to areas near the coast; in the north it extends as far cast as Lake 
County, Oregon, and Modoc County, California. Type locality— Benicia, 
California. (Map 15, p. 4Q4.) 

Size. Males reach their maximum size at about 75 mm. (3 in.) snout to 
vent, while the females average around 70 mm. and reach a size somewhat 
greater than males. 

Color. As described from fresh specimens by Van Denburgh, 

the color above is grayish, brownish, or olive, usually with one series of crescent- 
shaped or triangular brown spots, edged posteriorly with pale blue or green, on 
each side. A paler longitudinal band usually separates the dorsal and lateral regions. 
The sides are brownish or bufTy, mottled with darker brown and dotted wit 
green or pale blue. Narrow brown lines cross the head, but are more or less in- 
terrupted. A brown line connects the orbit and upper corner of the car and is con- 
tinued backward on the neck. A large blue patch on each side of the belly is usually 
bordered internally by a black band of varying width. The throat is white, more 
or less dotted or suffused with slate or black, and with or without a blue pa cn 
on each side. In highly colored males, the black bands of the belly meet medially, 
and the throat is intensely black with large round blue patches which sometimes 
merge on the median line. The preanal region and the lower surfaces of the limDS 
are white, sometimes dotted or tinged with slaty-black. The pos^rior 
the limbs are yellowish, deepest on the thighs, along the back of which runs a darK 
line. In young, and some females, the green edging of the dorsal spots is 

by gray or buff. 





PI. Sceloporas ocdJcnlalh occuh nlahs. Ponl.nnd, Orcson. A. C, mule; 13, D, kin;iic 
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Scalatton. Dorsal scales 35 to 46, average 42, not much larger than lateral 
or ventral scales; femoral pores 13 to 20. 

Recognition Characters. In the area in which it occurs, there are no other 
lizards with large, spiny scales that can be confused with this. To the south 
and east the Pacific fence lizard intergrades with the western fence lizard. 
The latter has but a single, central, gular patch in males, while the Pacific 
has one on each side; and in the western fence lizard the ventral surfaces of 
chest, middle of belly, and thighs tend to be gray or black. 

Habitat. Van Denburgh says: 

It is usually to be found about fences, piles of wood or stone, the great brush 
heap homes of the wood-rat {Neotoma) or roadside banks honeycombed with 
abandoned gopher {Thomomys) holes, which afford it ample opportunity to 
hide upon the approach of danger. In winter it sometimes is found in the interior 
of decaying logs, but I believe that it frequently hibernates under ground. 

Habits. Fitch has studied the growth and behavior of this race in consid- 
erable detail. He summarizes his work as follows: 

Growth in the fence lizard takes place during three periods. In the first period, 
between the time of hatching and the time of entering hibernation, growth is 
rapid but highly variable because of variations in the length of the growth period 
and in climate. Most of the eggs hatch in August, but some hatch as early as mid- 
July or as late as mid-September. Newly-hatched young are less than 30 mm. in 
head and body length and weigh less than i gm. They are more terrestrial than 
adults and more easily captured, and mortality is high among them. They remain 
active in the fall later than do adults. Most of the growth occurs between the first 
and second hibernations. When the lizards begin this period, they usually have a 
head and body length of from 35 to 45 mm. They grow so rapidly that in the fall 
they often cannot be distinguished from adults. The amount of growth, however, 
is erratic and unpredictable; individuals of the same age living in the same locality 
may dilTer greatly in their growth over a given period: some grow so slowly that 
they may be mistaken for members of the subsequent year’s brood. Following their 
second hibernation, fence lizards are sexually mature, but their growth continues 
until fall, after which it ceases, or at least is greatly slowed down. 

Adult fence lizards may molt but once a year, in August. In their first growing 
season the young probably molt several times. In the season following the first 
hibernation they may molt four or five times. 

Extent and rapidity of tail regeneration varies greatly in different individuals; 
regeneration takes place mainly within a few weeks after the tail is broken. 

Males and females pair off during the breeding season in early spring, but pairs 
are also frequently found in close association at other times of year. Males court 
females by making characteristic bowing movements, displaying the bright blue 
of the ventral surface. The same display is used to intimidate other males. Before 
mating, the female is shy and elusive. Gravid females are aggressive and will not 
tolerate courting by males. Eggs arc deposited in May or June in burrows made 
by the females. 
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Adults are tolerant but not solicitous of young; the fighting instinct appears 
early in young males. Males are especially intolerant of each other in the breeding 
season. They tend to space themselves at intervals, and each selects as headquarters 
some favorable location which it defends against other males. But territorial bound- 
aries are not sharply defined and are continually shifting. Where food and shelter 
are abundant, several males may live in close association; under such circumstances 
one is dominant. Territorial and mating behavior have much in common; in fights 
between males mating behavior sometimes appears. 

Individuals are extremely localized in their movements and may live their en- 
tire life within a radius of a few hundred feel; when moved, they do not find their 
way back to their home territories. Spheres of activity are gradually shifted over 
periods of weeks or months in response to environmental changes; males move 
about more than females, probably because of the territorial pressure exerted upon 
them by other males. 

The average life span is short; at Dark Hollow each year there was more than 
80 per cent replacement of the population (but some of the replaced individuals 
were probably still alive, having moved elsewhere). The potential longevity is 
more than five years. 

Fence lizards are preyed upon by many kinds of snakes, birds, and mammals; 
the yellow-bellied racer is perhaps one of the most efieclive natural enemies. Fence 
lizards usually escape their enemies by running and hiding, but may actually take 
the offensive in driving away small mammals. 

Hibernation may occur as late as the last of November and terminate ns 
early ns the middle of February. Six to 13 eggs, average 9, are laid, sometimes 
over a period of as much as 8 days. They average 11.5 mm. by 7 mm. When 
laid they arc creamy white and translucent, but soon after drying become 
opaque and chalky white. 

Specimens have been found infested with ticks and mites. 

References. Ditmars, 1936. pp. 53-54 (gen. lit.); Fitch, 1940, pp. 151-172 (lit. 
eit.); Grinncll and Linsdale, 1936, pp. 36-37 (Calif.); Grinncll and Storcr, 1924, 
pp. 626-628 (Calif.); Van Denburgh, 1922, pp. 298-304, pi. 23 (gen. lit.); Wood, 
1936, pp. 69-70, 177 (lit. cit.). 

Channel Island Fence Lizard Sceloporus occidentalis beck} Van Den- 
burgh 
(PI. 56) 

Range. The larger islands off the coast of Santa Barbara County. Cali- 
fornia: San Miguel, Santa Rosa, and Santa Cruz. Not on the Ana Capa 
Islands. Type locality— San Miguel Island. (Map 15, p. 494.) 

Size. Maximum size somewhat more than 70 mm. (2% in.). 

Color. Van Denburgh describes fresh specimens as follows; 

The color above is grayish, brownish or greenish blue, with a series of dark 
brown blotches on each side of the back. A pale longitudinal band separates the 
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Pi. 56. Sceloporus occidenUilis bcckf. 
Santa Cruz Island, California. Courtesy 
of I. R. Sicvin. A, B, male; C, female. 


dorsal from the lateral regions. The sides 
are brownish or grayish, mottled with 
darker brou'n and dotted or suffused with 
green or pale blue. The head is usually 
crossed by narrow brown lines, more or 
less irregular in distribution. A brown line 
connects the orbit and upper corner of 
the ear, and is continued backward on the 
neck. There is a large blue patch on each 
side of the belly, bordered internally w’ith 
black in highly colored males. The chin 
and throat are blue, pale anteriorly and 
changing to black posteriorly, crossed by 
narrow, oblique black lines which con- 
verge posteriorly and blend with the black 
patches on the throat and in front of 
the shoulders in males. There is a white 
patch at each side of the anus, and a yel- 
lowish white band along the scries of fem- 
oral pores. 

Scalation. Dorsal scales 43 to 48; fem- 
oral pores 14 to 19, average 16. 

Recognition Characters. The chief 
characteristic of this insular race is the 
arrangement of dark lines radiating 
from the posterior gular region. On 
one island, San Miguel, the supraocu- 
lars are invariably in contact with the 
frontoparietal, but this is not usually 
the case in specimens from the other 
islands. 

Habitat. The channel island lizard 
“is common in parts of Santa Rosa 
and Santa Cruz islands, where its hab- 
its seem not to differ from those of S. 0. 
occidentalis. We found it usually on the 
ground under bushes or clumps of cac- 
tus, on banks of earth, or on rocks; a 
few were seen on trees and stumps. 
We found it most abundant along the 
crcek'bed on Santa Cruz Island” (Van 
Denburgh). 

References. Van Denburgh, 1905, pp- 
3, 4, 9-10 {Calif.)', idem, 1922, pp. 31^ 
321, pi. 25 {gen. lit.). 
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Western Fence Lizard Sceloporus occidentalis biseriatus Hallowell 

(PI. 57) 

Range. Southern, central, and western California (west of a line through 
San Luis Obispo, western Merced, Coulterville in Mariposa County, to 
eastern Modoc County), southeastern Oregon, southwestern Idaho, all of 
Nevada, extreme western Utah, and western Baja California north of Lat. 
30® N. Type locality— El Paso Creek, Tejon Valley, California. (Map 15, 
p. 494.) 

Size. The western is a little larger than the Pacific fence lizard, adults 
measuring from 75 to 90 mm. (3 to 3'/^ in.) snout to vent. The tail is about 
I ^ times as long as the body. 

Color. In fresh material described by Van Denburgh, 

the back is brown, olive, or grayish buff, marked with large blotches or undulate 
cross-bands of dark brown, and more or less dotted, spotted or blotched with green 
or pale blue. The sides are similarly colored. Above, the head is brown or olive 
with narrow lines of dark brown, which are most distinct between the eyes and 
on the temples. The tail is olive or brown with irregular dark brown rings. All 
the lower surfaces are grayish or yellowish while, often suffused with slate or dull 
black. Along each side of the belly is a large patch of deep blue, but females may 
have two lateral patches. The posterior surfaces of the limbs are yellow. 

Scalation. Dorsal scales 35 to 44, average 40; femoral pores 13 to 19, average 
16.8; scales between pore series 8 to 12. 

Recognition Characters. The undulate dark marks on the back, the dorsal 
scale count, and the presence of 2 series of supraocular scales (the scales in 
the outer series rather small) serve to distinguish this lizard from any other 
in the region. 

The most frequently encountered difficulty in identifying o. biseriatus 
occurs in eastern Nevada and western Utah, where the ranges of the northern 
and southern plateau lizards overlap that of o. biseriatus, or are near it. S. o. 
biseriatus can be distinguished from these in pattern and in certain minor 
features of scutellation. In the plateau lizards the throat spots are widely 
separated and barely come in contact medially in large males; in o. biseriatus 
there is but 1 median, blue, gular patch e.xcept in the young, which may have 
the blue patch divided medially. Even in the young biseriatus the gular 
patches are not widely separated as in the plateau lizards. In dorsal pattern 
the plateau lizards frequently have faded markings; the crossbands number 
about 9 to II from shoulders to the base of tail. In o. biseriatus the markin<»s 
are evident throughout life, and the bands number about 6 from shoulders 
to the base of tail. In details of scutellation o. biseriatus generally has 8 to 
12 scales between the femoral pore series (smallest possible count), the scales 
posterior to the femoral pores are usually keeled (except sometimes in the 
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PI. 57. Sceloporiis ocddcntalis biscnatus. A, B, Cucamonga Canyon, Ontario, Cahfor- 
nia; male. U.S. Fish and Wildlife Service photographs. C, Deerhorn Flat, San Diego 
County, California; male. D. same locality: female. E, Olive. California; male and female. 
Gloyd photograph. 
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first row), and the entire interior of the lateral nuchal pocket is covered with 
small granular scales; in the plateau lizards there are generally less than 8 
scales between the pore series (or as few as 3), the scales in several rows 
posterior to the pore series are generally smooth, and the upper part of the 
interior of the lateral nuchal pocket is usually lined with bare, scaleless skin. 

Habitat. The western fence lizard is perhaps the most conspicuous member 
of the rich and varied reptilian fauna of southern California, at least in its 
preferred habits. It is abundant almost everywhere it occurs. It is largely 
restricted to a rocky habitat and is particularly abundant in rocky canyons. 
Yet it is to be found also on trunks and limbs of trees, on fences, on old 
buildings in the country, and so on. In short, it is an almost ubiquitous lizard 
preferring a saxicolous habitat but spreading perhaps by sheer force of num- 
bers into other habitats that furnish protection and allow use of its climbing 
powers. These lizards are not ground-loving, although they frequently forage 
on the ground for food; in common with many other animals their first in- 
stincts in seeking protection are to climb something and then to hide. 

Habits. According to Ruthven and Gaige, 

as has often been noted, this Sedoporus is an excellent climber. It clings with ease 
to a vertical or even overhanging rock face and when alarmed rushes away with 
surprising swiftness. In this habitat it is quite inconspicuous, the pattern of light- 
colored individuals resembling the color of the rock, and the dark individuals ap- 
pearing very like a crevice or angle in the rock face. When on the rocks, many of 
the old individuals are entirely black above to the obliteration of the pattern, but 
this color rapidly changes when they are removed. This black color is not only 
acquired when the lizard is upon black rocks but also when it is on red or brown 
rocks. 

On warm days the lizards, after they appear in the morning, are quite common 

everywhere over the rocks until the hottest part of the day, when they retire to 

the shady side. The food in the stomachs examined consists entirely of insects. Large 

females taken on and before July 12 contain large eggs apparently about ready to be 

laid, while those collected on July 22 had deposited their eggs. The first young 

were observed on August 14. On the latter date several young ones which could 

have been but a few days old were found among the rocks in Moleen Canyon. 

The one obtained measured 55 mm. in total length and 25.5 mm. exclusive of the 

tail. They ran about over the ground and small rocks at the base of the cliff and 

were very agile and shy, quickly seeking concealment under loose stones when 
alarmed. 

In Oregon the young have been observed as early as July 25. In southern 
California specimens emerge during any part of the winter on warm days. 
Color-changing proclivities are relatively great. Richardson says, “This color 
vanishes so rapidly after death that dark-colored individuals will assume the 
normal gray-brown tint in less than three hours.” 

The known egg complement varies from 7 to i. 
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It has been recorded that one specimen once squirted blood from its eyes, 
as do horned lizards, when the neck was slightly squeezed by a thread loop! 
Klauber records a prompt reoccupation of boulders in a fire-swept area a 
few weeks after the fire occurred. Among other enemies are recorded alli- 
gator lizards {Gerrhonotus scincicauda webbii), one of which ate two young 
fence lizards, and a whip snake, Masticophis lateralis. 

Problems. No very complete studies have been made of the food of this 
race. There are numerous outstanding ecological problems. Taxonomically 
the most interesting problem is the relation of this race to the northern and 
southern plateau lizards. 

References. Grinnel! and Grinnell, 1907, pp. 22-25, hgs- 3, 4 (Calif.)- Klauber, 
^939» P- 9® (ciriz.)] Ruthven and Gaige, 1915, pp. 19-21, pi. 5, fig, i (Nev.)\ Van 
Denburgh, 1922, pp. 304-415, pi. 24 (gen. lit.). 

For detailed notes on food, see Knowiton, 1934, p. 1002 (lit. cit.)\ idem, 1937, 
p. no (lit. cit.)\ Knowiton and Janes, 1933, p. 1015 {///, cit.)\ idem, 1934, p. 12 
(lit. cit.)\ Knowiton and Thomas, 1934, p. 258 (lit. cit.); idem, 1934, p. 264 (lit. 
<■//.); Richardson, 1915, p. 412 (Nev.)\ Woodbury, 1931, pp. 38, 44-46 (Utah). 

Yosemite Fence Lizard Sceloporus occidentalis taylori Camp 

(PI. 58) 

Range. Upper basins of the Tuolumne and Merced rivers, between alti- 
tudes of 7300 feet and 8200 feet, in Yosemite National Park. Type locality- 
halfway between Merced Lake and Sunrise Trail (Echo Creek basin), alti- 
tude 7500 feet, Yosemite National Park, California. (Map 15, p. 494.) 

Size. This is the largest of the western fence lizards, reaching a size of 
at least 94 mm. snout to vent (about 3% in.). 

Color. According to Van Denburgh, 

the back is brown, olive, or greenish gray, marked with large blotches or undulate 
cross-bands of dark brown, and more or less dotted, spotted or blotched with green, 
pale blue or yellowish gray. A light dorsolateral stripe may be more or less evident. 
The sides are brown like the back and similarly marbled. The head is brown or 
olive above with narrow lines or dots of dark brown, which arc most distinct 
between the eyes and on the temples. The tail is olive or brown, sometimes with 
irregular dark brown rings. The lower surfaces are everywhere suffused with blue 
in brightly colored specimens. In others, the central belly, chest, limbs and tail 
are yellowish white, often suffused with slate or dull black. The most intense 
blue is on the gular region and on each side of the belly, often shading to blackish 
blue along the middle of the belly and across the chest. Males have the entire 
throat deep blue, in a single patch, and females are similarly but less intensely 
colored. 

Scalation. Dorsal scales 43 to 51, average 47.5; femoral pores 14 to 19. 
average 16.5. 
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PI 58. Sceloporus occideniatis tayton. Ukf Tenaya, California. A D 
B, C, E. male. ’ icinaic 
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Recognition Characters. The characteristic feature of this race is that the 
blue belly and throat patches are continuous with each other on either side, 
not separated by a white area on the chest as in many other spiny lizards. 

Habitat. “It is stated that in the Yosemite Park this subspecies lives on 
and beneath boulders and in rockslides on rocky, sunlit slopes in the heavily 
glaciated region in the upper Merced basin, about Lake Tenaya, and in 
the head of Tuolumne Canyon” (Van Denburgh). Specimens from lower 
elevations (4000 feet) in the Park are the Pacific fence lizard. 

Habits. Not recorded. 

References. Camp, 1916, pp. 66-67 {Calif.)', Grinnell and Storer, 1924, pp. 21, 
626, 628, 629 {Calif. )\ Van Denburgh, 1922, pp. 315-318 {gen. lit.). 


Scrub Pine Lizard Sceloporus woodi Stejneger 

(Fig. 21, p, 63; PI. 59) 

Range. “Spruce Pine ridges of central Florida, the east coast from Malabar 
south to Hallandale, and extreme southwest Florida” (Stejneger and Bar- 
bour, gen. lit.). Known from Marion, Putnam, Lake, Polk, Brevard, Indian 
River, St. Lucie, Highlands, Palm Beach, Collier, Broward, and Dade coun- 
ties. Type locality — Auburndale, Polk County, Florida. (Map 14, p. 493.) 

Size. Specimens of ordinary size are about 45 mm. {1% in.) in snout-vent 
length; the largest recorded has a snout-vent length of 55 mm.; the tail is 
about times as long as the body. Size of young at hatching not known. 

Color. Adult males light brown or gray-brown above; a well-defined, dark 
brown band extending from middle of side of neck (upper edge of lateral 
pouch) to base of tail; a more or less distinct, narrow, longitudinal, light 
stripe behind the dark stripe on abdomen; dorsal area on body between 
lateral dark bands with or without 2 series of undulate, dark brown cross- 
bands; when present the bands number about 8 to 10, do not cross the mid- 
dorsal line, and seldom reach as far as the lateral dark stripes; sometimes 
darker areas in the lateral stripes correspond with the crossbars on the back; 
tail light brown above, with or without chevron-shaped dark marks; head 
light brown, sometimes with fine, transverse, dark lines; limbs, especially ihc 
hind legs, sometimes with narrow, white, black-edged crossbars. Ventral 
surface of head mostly black, the color fading toward lips; a median white 
stripe, sometimes traversed posteriorly by a black bar, connecting the two 
black areas; a rather large, azure to cobalt-blue spot on either side in pos- 
terior gular region, entirely surrounded by black (narrowly toward middle); 
a narrow black patch on shoulder, continuous with black border of blue 
gular patches. Chest and abdomen white or cream, except for a long, lateral 
azure to cobalt-blue area on sides of belly, extending from axilla to groin, 
sometimes a narrow, black border on anteromedial border of the blue areas. 
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Ventral surfaces of legs white, except for a light yellow area about the 
femoral pore series. 

Adult females are colored like the males above, except that the transverse, 
undulate, dark bars are more frequently evident. Below they are white, ex- 
cept for a blue area on each side in posterior gular region, sometimes some 
vague black marks on the throat and gular region, and a small, poorly 
defined, blue area on either side of bcllv. 

9 



PI. 59. Sceloporus woodi. Lake Placid, Florida. B, D, male; C, E, female. 


The young lack all markings ventrally but are otherwise like the adults. 

Scalation. Dorsal scales 36 to 45; scales around body 40 to 47; femoral 
pores 14 to 20; scales between pore series 6 to 10; dorsal scales keeled and 
spiny but not much elevated. 

Recognition Characters. The only lizard with relatively large, overlapping 
scales within the range of the scrub pine lizard is the southern fence lizard! 
These are very different species; the former has a distinct lateral dark stripe, 
dorsal scales generally 40 or more, a long fourth toe. first canihal generally 
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in contact with lorilabials, generally the scales below subocular reduced to 
I row at some point, and auricular lobules 2 to 4 times as large as preceding 
scales and some extending across ear; it is slenderer and much smaller than 
the southern fence lizard. The latter has generally less than 38 dorsal scales, 
a shorter fourth toe, first canthal rarely in contact with lorilabials, generally 
the scales below subocular forming 2 complete rows, and auricular lobules 
scarcely if any larger than preceding scales and none extending across ear. 
There are numerous other differences. 

The Bahaman keeled lizard, introduced in the region about Miami, also 
has large, keeled scales but can easily be distinguished by the absence of 
femoral pores. 

Habitat. “Rosemary scrub, in the open ‘strands;’ closely associated with the 
rosemary bushes” (Carr). 

Habits. “This is a more cursorial species than undulatus; in attempting to 
avoid capture it rarely dodges about on a log, but more often races across 
the sand like a Cnemidophoms. When cornered it frequently ascends stand- 
ing trees to a height of twenty or more feet” (Carr). 

Problems. There is extraordinarily little published on the habits and life 
history of this interesting species. Carr’s brief notes give more than is to be 
found elsewhere. 

References. Carr, 1940, p. 73, habitat {Fla.)\ Stejneger, 1918, p. 90, description 
{Fla.). 


The Graciosus Group 

The entire group, of three forms, occurs within the United States; the 
range of one form extends somewhat into Baja California. The peculiar 
characteristics are the small size, the terrestrial habits, and the granular scales 
on the posterior surface of the thighs. They lay eggs. 

Sagebrush Lizard Sceloporus graciosus graciosus Baird and Girard 

(Fig. 44, p. 89; PI. 60) 

Range. Widely distributed from southwestern Montana to northern Ari- 
zona, and western Colorado to extreme eastern California, and from south- 
eastern Oregon to northwestern New Mexico. Type locality— Valley of Great 

Salt Lake, Utah. (Map 16, p. 495.) . 1/ - x u is 

Size. Maximum snout-vent measurement 63 mm. (2/2 in.); tne tau 

1V5 to i’/> times as long as the head and body. 

Color. Dorsal surface with a series of dark brown spots beginning on eacn 
side behind the parietal (or at the corner of the eye) and continuing upon 
base of tail, separated from its mate by a broad, light brown band; the p 
may fuse more or less to form a fairly continuous longitudinal strip . 
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similar series begins posterior to the eye and extends to above the groin; 
it is separated from the more median row of spots by a fairly distinct liglit 
band, and is bordered below by another light stripe extending from the 
supralabial region to the groin, interrupted somewhat above tbe forelegs. 
Below the lateral light stripe is a more or less mottled area merging with 
the belly pattern. The paravertebral dark stripes or series of spots fuse on 




PI. 60. Sce/oponis ^raaosus gradosm. S.alina. Utah: male. 


tbe base of the tail to form a series of small, irregular, median spots that soon 
disappear distally. 

In females the ventral surfaces are a nearly uniform white, sometimes 

with a little mottling of blue on the throat. In males the throat is usually 

distinedy blue-mottled, but never does it have blue patches on either side. 

The sides of the belly are dark blue, a center stripe white; rarely the 

lateral belly patches fuse posteriorly; the chest and ventral surfaces of the 

hind legs also may be blue, the color frequently confluent with that of the 
belly. 

Specimens from certain parts of Arizona are said usually to have a uni- 
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color pattern — “so nearly uniform dark brown that only the faintest traces 
of longitudinal stripes are visible” (Eaton). 

Sedation. Dorsal scales 42 to 53, average 48, all keeled, pointed; femoral 
pores 9 to 16, average 13; supraoculars rather small, separated from super- 
ciliaries by parts of the 3 series of small scales, from median head scales by 
I row; scales on posterior surface of thigh rather small; preanal area very 
well defined, bordered laterally by folds that reach opposite (not posterior 
to) the ends of the femoral pore series; auricular lobules 6 or 7, small, 
median ones longest. 

Recognition Characters. From other lizards with spiny dorsal scales this 
species can be distinguished by the very small scales on the posterior surface 
of the thigh, the absence of blue patches on the throat (the throat may be 
mottled with blue), the dorsal scales usually between 42 and 52, and the 
usually distinct dorsolateral light stripes. The species closely resembles speci- 
mens of the southern plateau lizard in dorsal pattern, but can be distin- 
guished by the small thigh scales and the absence of blue throat patches. 
There are other differences, of course. 

Habitat. Desert floors and mountain slopes are inhabited, from 5000 to 
about 8000 feet in elevation. Sagebrush areas arc favorite haunts, although 
they seldom climb into the bushes. Typically ground lizards, they occur 
mainly on fine gravel soil, but also on sandy or rocky soil. Bouldered regions 
and forested slopes as well as open flat lands are inhabited. Regions in which 
mammal holes, rock crevices, or other cover are available are typical, for such 
places of refuge must be at hand. 

Habits. Generally these lizards seek refuge in burrows when alarmed, or 
under objects such as rocks, twigs, or brush piles. They climb trees or bushes 
on occasion. 

The eggs number 2 to 7, and arc laid in early July, hatching by the middle 
of August. 

In Nevada, 

Boyers (MS) made observations on fighting of two individuals of this species. 
The two lizards darted off a small rock under a sage brush and rolled about six 
inches down the slope, hanging on to each other with their teeth. They separate 
and stalked around each other, with throat puffed out, belly lowered, an tai 
straight out behind, every few seconds displaying by raising and lowering t c 
body by flexing all four legs at once. After a minute, one moved off down slope 

and left the other (Linsdale, 1940). 

As Knowlton has commented, the exact nature of the food of these lizards 
depends upon the forms that are most abundant; generally the most abun- 
dant insects are the chief food items. However, the rather large number o 
accounts of stomach contents shows a generally strong preference for ants. 
Some authors find a predominance in grasshoppers and other insect types. 
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It is certain, nevertheless, that the food is exclusively arthropod in composi- 
tion, except perhaps for occasional leaves. Even these are thought to have 
been ingested accidentally with, for instance, lepidopterous larvae which 
may cling to them rather tenaciously. 

Woodbury reports finding nematodes in all stomachs examined. 

Problems. The range of this race and the area of intergradation with 
other races are problems worthy of careful study. The whole species is in 
need of revision. So far as I can find there are no Montana records, yet the 
species is generally thought to occur there. There are no Oklahoma records 
either, although the species is frequently said to occur there; the easternmost 
localities are in central New Mexico and central Colorado. 

References. Burt and Hoyle, 1935, pp. 199-200, Wyoming records (Kans.); 
Cary, 1911, pp. 23, 26, Colorado records (Colo.); Cole, 1932, pp. 638-639, food 
(Idaho); Eaton, 1935. pp. 12, 14-15, natural history (.driz.); Gordon, 1939, p. 67, 
Oregon records (Ore.); Grinncll, Di.xon, and Linsdale, 1930, pp. 144-145, habits, 
habitat, California (Calif.); Knowiton, 1932, p. 46 {///. cit.); idem, 1934, pp. 
looo-iooi (lit. cit.); idem, 1936, pp. 9-10 (lit. cit.); idem, 1938, pp. 237-238 
(Utah); idem, 1942, p. 602 (lit. cit.); Knowiton and Janes, 1931, pp. 140-142 (lit. 
cit.); idem. 1932, pp. 468-470 (lit. cit.); idem, 1933, PP* '» 1014-1015 {///. <*//.); 
Knowiton and Thomas, 1934, p. 258 (///. cit.); idem. 1934, p. 264 (lit. cit.); idem, 
^936, p. 65 (lit. cit.) fall references by Knowiton and collaborators are on food, 
Utah]; Linsdale, 1938, p. 27, habitat (iVet'.); idem, 1940, pp. 226-227, habits, 
habitat, Nevada records (Nev.); Pack, 1921, pp. 63-66, food, Utah (lit. cit.); 
Richardson, 1915, pp. 405, 419-421, taxonomy, habits (Net/.); Ruthven and Gaigc, 
>915* PP- 21-23, habits, habitat, Nevada (iVer.); Ruthven and Stuart, 1932, p. 3, 
hatching period (lit. cit.); Slater, 1941, p. 92, Idaho records (Idaho); Stuart, 1932, 
PP* 7-13* >9. 20, 23-25, 28, 30, habits, habitat (Utah); Taylor, 1912, pp. 324, 335, 
336, 340, 349-350, habits, habitat, food Nevada (Nev.); Van Denburgh 1922, pp. 
273-280, pi. 20, description, range, natural history (gen. lit.); idem, 1924, pp. 191, 
205, New Mexico records, synonymy (N.M.); Woodbury, 1931, pp. 12, 37, 40-42. 
description, habits, habitat, food (Utah); idem, 1932, pp. 13-14. food (Utah). 

Northern Mountain Lizard Sceloporus graciostts gracilis Baird and 
Girard 
(PI. 61) 

Range. Central southern Washington, Oregon east of the Cascades except 
the southeastern corner, and the Sierra in California south to Ventura 
County. Type locality — Oregon. (Map 16, p. 495.) 

Size. Maximum snout-vent measurement 58 mm. (2% g in.), thus somewhat 
smaller than g. graciosiis. 

Color. Much as in g. gractostis. The longitudinal light stripes, and the 
whole pattern as well, are less distinct than in the sagebrush lizard. In males 
the throat is a more or less uniform blue, this color sometimes tending to 
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form oblique lines; the sides of the belly are blue, and the blue areas may 
be black-bordered medially. In females the throat and sides of belly may or 
may not be bluish; a band of bright reddish orange may be present on the 
lower sides of the body. 

Scalation. Much as in the sagebrush lizard, except that the dorsal scales 
are considerably smaller, averaging about 61 from occiput to base of rail 
(range 52 to 68); femoral pores 12 to 20. 

Recognition Characters. The only other lizard of similar appearance oc- 


P). 61. Scehporus graciosus gracilis. Shaver Lake, near Fresno, California. A, C, male; 
B, D, female. 

curring in the same area as the northern mountain lizard and lacking a 
granular fold across the ventral surface of the neck is the Pacific fence 
lizard. These two can be distinguished by the size of the dorsal scales (larger 
in the fence lizard, 46 or less), by the head-body size (the fence lizard 
reaches 3 inches, the mountain lizard not 2V2 inches), by the belly color m 
males (deep blue, much of ventral surfaces colored in the fence lizard), and 
so on. From the adjacent relative, the sagebrush lizard, this form is 
guishablc with difficulty. The smaller size of the dorsal scales is the chief 

difierence. , 

Habitat. Relatively little has been recorded. In southwestern Oregon Pitcn 
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records that “within the area the mountain swift is limited to Transition 
Life Zone. It seems to be restricted further to localities where dry, open 
ground is available. This habitat is present on hillsides so precipitously steep 
that nearly all debris is washed away, and the ground is swept bare. The 
lizards may be locally abundant in such places. Golden Oak is usually the 
dominant plant in this habitat.” 

Habits. In most of the localities where Fitch collected the mountain lizard, 

the fence lizard was also present, but not in great numbers. The competition of 
this larger species may be a limiting factor in the distribution of the smaller one. 
Both in the wild and with caged individuals, I have noted that the mountain swifts 
are wary of the larger fence lizards. Males of the former species made threatening 
displays in the presence of the latter, but retreated when these approached too near. 
Fence lizards seemed to ignore the presence of the smaller swifts. 

Two female mountain swifts collected at Rainie Falls, on May 12, 1934, each 
contained five developing ova. These and other breeding females seen on the same 
date had conspicuous salmon colored markings along the sides and neck. 

Richardson records specimens with 2 to 4 eggs in the abdomen. Van 
Denburgh says they are laid in June and July, and measure about yx 13 mm. 

Very recently Stebbins has published extensive observations on the natural 
history of g. gracilis in the region of Lassen Volcano, California. He sum- 
marizes them as follows: 

Each lizard is restricted in movement within the habitat. Females are more 
sedentary than males. The latter exhibit a wandering tendency. The average maxi- 
mum distance traversed by females during the activity period was 59.0 feet while 
that for males measured 82.1 feet. 

Territories of the mountain swift exhibit a central point of predominant activity 
which frequently may center about a fallen tree, a bush, or a prominent rock pile. 
Within the general region occupied by a given lizard this focal point may be 
shifted. Seasonal changes in degree of insolation may in part explain such move- 
ments of activity centers. Territories may be maintained from one year to the 
next. 

Intraspccific competition appears to be mild. No contests over territories were 
observed during the 1942 period of study. 

Interspecific competition is unimportant at least as far as other rival lizards arc 
concerned. The alligator lizard Gcrrhonotus cocruleus palmeri is the only other 
species in the region. 

The period of activity is presumed to be about 6 months in duration, probably 
extending from the latter part of May to October. 

Egg-laying presumably occurs in June and early July. Young appeared late in 
August and in September. When first procured they measured about 25-27 mm. in 
length from tip of snout to cloaca. Maximum adult size was 55.5 mm. for males and 
57-5 iiim. for females. 

Carpenter ants {Camponotus sp.) are an important item in the diet. Ladybird 
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beetles (Coccinellids) have been recovered in the stomach contents. Immature 
seeds and leaves of l^upinus obtustlobus probably are taken also. 

Some adults showed evidence of memory over a period of 3 weeks, since when 
confronted with the collector’s noose subsequent to the initial capture they were 
exceedingly wary. 

Problems. The range, natural history, and area of intergradation with the 
sagebrush swift are all problems that deserve study. There is a record from 
British Columbia, but I can find no corroboration for it. 

Refetences. Fitch, 1936, pp. 641-642, habits, as quoted, Oregon and California 
(Ore.); Grinnell and Storer, 1924, pp. 21, 627, 628-630, habits, habitat {Calif.)-, 
Owen, 1940, p. 169, Washington records ( Wash.)-, Richardson, 1915, p. 421 {Nev.)\ 
Stebbins, 1944, pp. 233-245 (Calif.); Van Denburgh, 1922, pp. 280-285, description, 
range, habits, etc. (gen. lit.). 

Southern Mountain Lizard Sceloporus graciosus vandenburgianus Cope 

(PI. 62) 

Range. The Coast Range of southern California, from Los Angeles 
County southward; Sierra San Pedro Martir in Baja California. Type local- 
ity-summit of Coast Range, San Diego County, California. (Map 16, 
p, 495.) 

Size. A little larger than the other two races, reaching 65 mm. (2%« in.) 
snout to vent. 

Color. As in the sagebrush swift, e.xcept for the ventral coloration of ihc 
males; in these the entire ventral surfaces are bright indigo blue, except for 
a more or less black line along the middle of the belly and across the chest, 
and lighter gray extremities on the limbs and tail. The sides are salmon 
pink in life, but this color quickly fades. 

Scalation. As in the sagebrush lizard, except the dorsal scales smaller, aver- 
aging about 55 (range 48 to 66). Femoral pores 13 to 19. 

Recognition Characters. From all other lizards of generally similar appear- 
ance occurring in the same area, the southern mountain lizard can be dis- 
tinguished by the absence of a gular fold and by the small size, yet spinosc 
character, of the dorsal scales, which in others number less than 48 from 
occiput to base of tail. 

Habits and Habitat. According to Klauber, 

this is a mountain form, in southern California probably attaining its greatest 
abundance in the belt between 5,000 and 6,000 ft. altitude. Here it is very plcnti u > 
far exceeding all other lizards. It reaches an altitude of at least 9,000 ft., but is 
progressively less common above 6,000 ft. As it rarely, if ever, descends be ow 
4,000 ft., the southern California range is broken into a series of montane islan s 

(Klauber). 

These lizards are generally found perched on logs, stumps, or rocks. e 
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frightened they generally take refuge under logs, but do not scorn as hiding places, 
stones, ground holes, or even pine needles, leaves, or other debris. They occasionally 
run up trees. They are quick and difficult to catch, unless they can be driven into 
grass, where they become entangled so that one can easily secure them (Klauber). 




PI. 62. Sceloporus graciosus vandenbtirgiantu. Laguna Mountains. San Diego County, 
California; male. 


Grinnell has commented upon the surprising ability to jump from rock to 
rock and to dart about after insect prey. The food consisted largely of ants 
in the specimens whose stomachs were examined. This myrmecophilous 
habit is common to the whole group of races, apparently. 

Problems. This race is better defined geographically than the others of 
graciosus, but its life history is the least well known of all. 

References. Grinnell, 1908, p. 161, habits, habitat {Calif.); Klaubcr, 1939, pp. 
83, 90, habits, habitat (/iriz.); Linsdale, 1932, p. 364, habitat (///. cit.); Van Den- 
burgh, 1922, pp. 286-290, description, habits, habitat (gen. lit.); Wood, 1924 pp. 
166, 167, parasites (Calif.). 
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The Climbing Utas 
Genus UROSAURUS Hallowell 


All the forms of this genus seemingly abhor a horizontal position. They 
are notorious climbers and inhabit trees and bushes, or boulders and cliffs. 
If they descend to the ground, it is not for extended wandering; they per- 
form their mission quickly on the surface (food getting or migration) and 
then either retreat into holes in the ground or climb back to some elevated 
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Fic. 79. Typical scutcllation in Urosaiirns, from U. ornalus levis, 
Tierra Amarilla, New Mexico. A, top of head; B, underside of 
head; C, side of head; D, ventral view of right hind leg and anal 
region; E, section of side of body; F, section of dorsal surface of 
body. From Cope. 


object. It may actually not be the horizontal position they dislike so much 
as the inability to use fully their faculties for protection. Many arboreal 
mammals show the same sort of predilection for trees and the same un- 
easiness on the ground, even though perfectly capable of normal movements 
on the ground. It is to be noticed, however, that all these scansorial creatures 
are poor runners: they either lack endurance for that type of exertion, or 
they are incapable of high speed, or both. Thus the climbing propensities 
and extreme development of protective coloration preserves these anima s 
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which otherwise might be incapable of long survival in the face of better- 
prepared competitors. That this feature of habits is carried through all the 
species of so large a group as this is further evidence that habits may veiy 
frequently be as stable and significant as morphology. In many cases, of 
course, as has long been known, one is the reflection of the other. 

The genus, as recently monographed and emended, consists of twenty 
species and subspecies, nine of which occur within the United States. The 
genus ranges from Washington to southern Me.xico at the Isthmus of 
Tehuantepec, and from Baja California and western California to central 
Te.xas; south of the United States border it is almost exclusively confined to 
the Pacific side. 

All members are of small or medium size; they are diurnal in habit and 
egg-laying. 

A ready means of identification of members of this genus is something 
yet to be desired. Oliver (i 043 > shows that at least some of the 

differing characters in the three forms he studied (Mexican) of the genus 
can be treated numerically — a great boon to any manipulation of these races. 
It is perhaps not too much to expect that a similar study of the United States 
species and subspecies will produce comparable results for them as well. 
Until then the allocation of many specimens must remain a somewhat arbi- 
trary matter. Mittleman’s arrangement is followed here as the best now 
known, although he as well as others admits that the characters as thus far 
described are not as precise as desirable. Some details of the scutellation of 
a typical member of the genus are shown in Fig. 79. 


KEY TO SPECIES OF UROSAURUS^ 

I. Tail at least twice the length of head and body combined; dorsals 
becoming abruptly smaller on either side of the central band of 


enlarged scales (Fig. 80) graciosus (p. 259) 

Tail not so long; dorsals becoming abruptly smaller or not 2 



Fig. 80. Urosanrus graciosus, strip of scales around middle of body. From 
Van Denburgh. 

Fic. 81. Urosanrus omatus linearis, strip of middorsal scales. From Bun. 


2. Dorsal scales on median line not smaller than scales in adjacent rows* 

scales very small microscutatu’s (p. 262) 


“Chiefly from Mittlcman, 1942, pp. 127-133 (gen. lit.). 
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Dorsal scales on median line small and separating 2 parallel series of 

considerably enlarged scales (Fig. 81) 3 

3. Three or 4 series (rarely 2) of enlarged dorsals on either side of the 

vertebrals; enlarged dorsals not strongly keeled, not prominently 
imbricate; dorsolateral and lateral tubercles not effecting a diagonal 
arrangement; dorsolateral and lateral folds variable, but usually ab- 
sent or poorly developed; general appearance not at all rugose 4 
Two principal series of enlarged dorsals on either side of the verte- 
brals; enlarged dorsals strongly keeled and prominently imbricate; 
dorsolateral and lateral tubercles usually well developed and effect- 
ing a diagonal arrangement; dorsolateral and lateral dermal folds 
present; general appearance rugose 5 

4. Enlarged dorsals rather flat, very weakly keeled, slightly imbricate, 

or just as often pavemented (juxtaposed); dermal folds absent or 
rudimentary; dorsal basal tail scales barely or not at all differenti- 
ated from the lateral basal scales ornafus levis (p. 266) 

Enlarged dorsals more convex, more strongly keeled, more imbri- 
cate; dermal folds often present, with a fair degree of development; 
dorsal scales on the basal portion of tail abruptly differentiated from 
the much smaller, lateral, basal scales ornaius wrighti (p. 274) 

5. Enlarged dorsals often irregularly arranged; lateral tubercles not ef- 

fecting a diagonal arrangement; average size less than 45 mm. snout 

to vent 6 

Enlarged dorsals regularly arranged in parallel series on either side of 
the vertebrals; tubercles in parallel diagonal series; average size 
greater than 45 mm. from snout to vent ... 7 

6. Scales of inner series not twice as large as those of the outer series; 

largest of the dorsals smaller than enlarged femorals and tibials; 
ventral interhumeral and interfemoral areas immaculate, or but 

lightly stippled ornatus schmidti (p. 

Scales of inner series almost twice as large as those of outer series; 
largest of the dorsals equal to or larger than the enlarged femoral 
and tibial scales; ventral interhumeral and interfemoral areas heav- 
ily spotted ornatus ornatus (p. 

7. Largest of the dorsals equal to or larger than the enlarged femorals; 

vertebrals extending onto the basal portion of the tail for a distance 
equal to half or slightly more of the length of the femur; the entire 
gular region in males, except the sublabials, an intense blue; head 
Icngth/head width ratio averaging 81 per cent ornatus chiricahuae (p. 266) 
Largest of the dorsals inferior in size to the enlarged femorals; verte- 
brals extending only onto the rump, or but slightly farther; no uni- 
form intense blue color present in male gular region; head length/ 
head width ratio averaging 75 per cent or less 8 

8. Enlarged dorsals separated into 2 parallel series by the width of the 

vertebral series, which is greater in width than the broadest of the 
enlarged dorsals; prefrontals and frontonasals usually 3 each; gen- 
eral coloration pallid, light tan above, whitish below, males with 


271) 

264) 
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bright blue abclominnl patches: average head length/head width 
ratio 75 per cent; average length, snout to vent, 55 mm. 

ornauii symmctr'icus (p. 273) 

Enlarged dorsals separated by a vertebral series whose width is less 
than that of the largest of the dorsal scales; prefrontals 2. rarely 3; 
frontonasals 5; general color variable, but usually dark brown or 
gray with dark crossbands, and heavily stippled, spotted, or blotched 
ventrally; abdominal patches in males dark blue to indigo; average 
head length/head width ratio 71 per cent; average length, snout 
to vent, 46 mm ornaun linearis (p. 268) 

Long'tailed Uta Urosaurus graciostis Hallowell 

(Figs. 47, 48, p. 90; Fig. 80; PI. 63) 

Range. The Colorado River Valley from extreme southern Nevada to the 
Gulf of California including extreme eastern California and Baja California 
and extreme western Arizona and Sonora. Type locality — “Lower Cali- 
fornia” (Southern California). (Map 17, p. 495.) 

Size. A species of moderate size reaching a maximum snout-vent length 
of about 59 mm. (2*;io in.). The tail is from 2^4 to 2% times as long as the 
head and body. 

Color. Light gray to gray-brown above. Head with an intricate pattern of 
fine, dark lines. Body with 8 to 10 narrow, dark gray, transverse bands c.x- 
tending from near the median line to the middle of the sides of the bociv. 
The bands of the opposite sides usually coincide in position, but may not. 
The one above the shoulder is frequently more prominent and darker than 
the others. A usually ill defined light line extends from the supralabial region 
above the arm and to the groin; sometimes a dark line borders it above. 
Poorly defined, dark and light streaks usually are present on the neck. A 
dark line extends from the posterior corner of the eye, passing above the 
tympanum, to the neck, sometimes continuing posteriorly on a dark line 
above the lateral light line. In females the ventral surfaces arc slightly 
dusky, sometimes with short, dark streaks on the chest and sides of hellv. 
Males usually have the throat somewhat streaked. The throat is not blue. 
There are pale to navy-blue patches on either side of the belly, however, 
extending from the axilla nearly to the level of the groin. In young spcci- 
naens the patches are short but they become more extensive posteriorly with 
increasing age. The blue also becomes darker in larger specimens. Small light 
necks, white or blue in color, dot the blue patches; in old specimens rliey 
are very prominent. The blue areas do not meet medially, but are separa:cd 
from each other by the width of 2 to 4 scales. 

Scalatton, A median, longitudinal area of enlarged scales extends from a 
hitle anterior to the shoulders posteriorly to the tail, there merging with the 
arge, dorsal caudals (Fig. 80). A few scales in the median row or two are 
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somewhat reduced in size. Across the rump all the scales are of nearly equal 

size, except those immediately bordering the legs. There is a distinct, granu- 

lar, gular fold, overlapped by larger scales. The frontal is divided. Femoral 

pores 9 to 14. Enlarged postanals present in males. Postfemoral pocket 
regularly absent. 

Recognition Characters^ If the tail is complete and unregenerated, this 
species can be recognized at once by the long tail, considerably more than 
twice the length of the head and body. This is true of no other similar 
western United States species save Strcptosaurus mearnsi, which has all the 


PI. 63. Urosattrus graciosus. A, Colorado Desert, California; male. B, 17 miles west of 
Vuma, Arizona; male. C, Colorado Deseri, California; female. 

scales on the body of equal size and is much different in appearances. In 
case the tail is incomplete, the species can be distinguished from its nearest 
relatives with several series of enlarged dorsal scales by the uniform scales 
across the rump, the only slightly smaller size of the middorsal series 0 
scales as compared with adjacent series, and the discrete, separate, blue, 
belly patches and the absence of blue on the throat in males. In o, sytn- 
metriciis, a very similar lizard occurring in the same general area wit 
graciosus, the scales across the rump consist of about 2 median series of smal 
scales, then 2 or 5 scries of enlarged scales on either side of these, then an 
area of small scales, another of enlarged scales, and then the small 
bordering the legs. These also usually have a postfemoral pocket, while 

graciosus does not. .. 

Habitat. This species is almost exclusively confined to bushes and small 
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trees, such as mesquiie and creosote. Near Blythe Junction, California, “some 
were in creosote bushes on the open desert, some in squaw-tea on the sand 
dunes, and some on the branches of smoke trees in the washes" (Camp). 

Habits. Generally specimens are seen clinging head downward on twigs, 
where they remain motionless and very inconspicuous until disturbed or 
convinced that movement is safe. Camp says that they sun themselves on 
the outermost twigs but drop to larger branches at the first sign of danger, 
“playing possum” there where they are perhaps less conspicuous than on 
the outer twigs. When pursued into the bush and unable to rely upon their 
protective coloration to escape, they generally dash to the ground and into 
holes that almost invariably are present. These holes probably serve in other 
ways than as temporary refuges — although they sleep at night in the bushes 
—for Cowles has found them in hibernation in the ground at depths of 6 
to 12 inches. Very likely they utilize these burrows, although the possibility 
that they burrow on their own initiative is not to be discounted completely. 
It is known, however, that burrowing is no usual trait. 

Food hunting is done on the ground as well as in bushes, but never do 
the lizards leave their favored arboreal haunts for any length of time. When 
alarmed on the ground, they first jump into the bushes to effect conceal- 
ment. The period of activity covers the whole day, from early morning to 
dark. Their activity during the middle of the day is reflected in their high 
threshold of color changes; the dark phase disappears at the extr,aordinarily 
high temperature of about 105® F., the lizards transforming into the light 
phase. This change occurs almost completely in response to temperature 
change, not to illumination change, at least experimentally. Psychological 
stimuli may cause color changes at moderate temperatures, but background 
color is said not to do so, except indirectly as the temperature of the back- 
ground may vary. 

Under experimental conditions, at a temperature of about 48® F. “on 
January 2, 1924, the entire ventral as well as the dorsal surface appeared to 
be washed with gray, the ventral patches almost black and the throat spot 
a faint pinkish. In the light phase the dorsal surface was light, the ventral 
patches bright green, and the throat spot almost flame color” (Atsatt). 

Several authors have commented upon the very great extent of color 
change of which these lizards are capable, saying that it “is greater and more 
rapid than in any other Californian reptile. A nearly white male held in 
my hand changed rapidly in two or three minutes to yellowish black with 
cross bands on the back, the originally light greenish ventral patches became 
blue, and a yellow spot appeared under the throat” (Camp). The bright 
colors of copulation were described by Camp as follows: “The female was 
• • . light orange with two longitudinal black stripes down the center of 
the back. The male was grayish over the back and yellowish on the sides.” 

Hibernation occurs but the torpidity assumed is variable. A specimen re- 
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covered by Cowles at a depth of 6 inches was moderately active, while an- 
other found at 12 inches was scmidormant. “The specimen from a 6 inch 
depth was shedding its skin, a condition strongly suggesting considerable 
winter activity” As early as February 15 they may emerge on warm days. 

The food consists of insects, and possibly plant matter. Little is known of 
the breeding habits. The copulation mentioned above was observed on 
July 13. 

Collecting specimens requires patience. Each twig and branch should be 
examined carefully, until all have been surveyed; frequently two or three 
lizards to a bush will be found. Bogert (in Cowles and Bogert) hunted 
them very successfully at night, following each twig with a light beam until 
they were revealed by the flash of their white bellies. He secured seventy- 
two specimens in one evening “in creosote bushes bordering the stream 
leading from the Boulder City sewage disposal plant. . . .” 

Problems. The relationship of this species to o. syminetricus is a problem 
not yet satisfactorily solved. Careful observations and comparisons of the 
two in the field are much to be desired. The breeding habits are poorly 
known. 

References. Ats.itt, 1939, pp. 253-254, fig. 6, color changes (//’/. c//.); Camp, 
1916, p. 525 {Calif.)', Cowles, 1941, p. 130, hibernation (///. Cowles and 

Bogert, 1936, pp. 37-38 {Ariz.)', Klauber, 1939, pp. 33, 76, 82, 85, 89, table 15, 
habitat, habits {Ariz.)', Mittlcman, 1942, pp. 144-145, pi. 7, description, range, 
taxonomy {gen. lit.)’. Van Denburgh, 1922, pp. 212-216, pi. 17, description, range, 
habits, habitat {gen. lit.). 


Small-scaled Uta Urosaurus microscutatus (Van Denburgh) 

(Fig. 54, p. 91; PI. 64) 

Range. Baja California and adjacent islands except in the Cape region, 
and just across the United States boundary in California. Type locality— 
San Pedro M/irtir Mountains, Baja California. (Map 17, p. 495 -) 

Size. A rather small species, reaching a maximum snout-vent length o 
about 48 mm. (2 in.), average about 40 mm. in adults. The tail is slight y 

less than twice the head-body measurement. 

Color. Usually rather dark gray above, sometimes lighter. The back may 
be uniform, or more frequently has from 7 to 9 black, transverse bands on 
either side of the middorsal line; sometimes these extend well onto the 
sides of the body, but more frequently they are very short. The shou. jC 
band is the most ptominent of all and has a conspicuous, broken, ..h 
border posteriorly; some of the other bands also itiay have P ^ 

on their posterior borders. In females the ventral surfaces are white, w, ^ 
numerous small black flecks. In males a central, posterior 
region is pale blue, and the rest of the gular area is white, or sufius 
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gray. The remainder of the ventral surfaces are gray, darker in larger speci- 
mens, except for a large blue patch on either side of the belly; these patches 
are frequently confluent medially and extend from the axilla to the groin. 

Sciihition. All dorsal and lateral scales very small, but those in a rarher 
narrow, middorsal area are slightly enlarged. Caudal scales much enlarged, 
heavily keeled, strongly mucronaie. A distinct, granular gular fold. Frontal 



PI. 64. Urosaunis nucroscutatiu. Palm Canyon, San Diego County. California; male. 


entye (Fig. 54). Postanal scales enlarged in males. Femoral pores 10 to i?. 
A deep postfemoral pocket. 

Recogmlton Characters. The granular gular lold, normal (not diagonal) 
abials, and the entire frontal will distinguish this species from all other 
lizards of the United States that look anything like it. No other Vrosaums 
or Uta in the United States has an entire frontal 
Habits and Habitat. Klauber says this 


dweller, where it partly, but not entirely, replaces the omni- 
murr^oT'"" r'"""' u '’T ^"Shtened it usually seeks refuge in ground holes 
it has . ° ihe mountains of San Diego County 

Flat. Further south in Lower California it is more plentiful on the coall s ^eTf 
the mountatns; I found it rather common at such places as OiosTgros and 
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Rio de las Flores. As far as I know Borego Palm Canyon, San Diego County, is 
the most northerly point where this species has been observed in the United States. 

In Baja California the habitat is not so restricted; Linsdale records it in 
numerous types of localities. 

Problems. The variation, particularly in the color of the throat region, is 
in need of study; the color variation should be noted on live specimens. The 
natural history is largely unknown. 

References. Klauber, 1939, pp. 65, 89, habits (An'z.'); Middleman, 1942, pp. 159- 
162, fig. It (map), description, distribution, taxonomy (gen. lil.)‘. Van Denburgh, 
1922, pp. 219-221, description, distribution, synonymy (gen. lit.). 

Texas Tree Uta Vrosaurus ornatus ornatus (Baird and Girard) 

(Pi. 65) 

Range. Central Texas, from Brown to Valverde County, and probably 
adjacent Mexico. Type locality — Rio San Pedro (Devil’s River), Val Verde 
County, Texas. (Map 18, p. 496.) 

Size. Probably reaches a maximum at about 46 mm. (1% in.) snout to 
vent, but average is about 42 mm. in adults. The tail is about iH to 1% 
times the head-body length. 

Color. Light gray to gray-brown above, the head lighter than body: a 
scries of indistinct, transverse bands of darker color edged with blue on the 
back; head with numerous very fine, brown lines, forelegs distinctly barred, 
hind legs without distinct evidence of a barred pattern; belly light; chin and 
sides of gular region mottled; middle of throat bluish in adult males; chest 
and preanal regions mottled, dark, in adults. Sides of belly bright blue in 
adult males. 

Scalation. Dorsal scales highly irregular in size; on either side of mid- 
dorsal line a row of enlarged, keeled scales beginning on the shoulders a 
little posterior to the level of insertion of the forelegs, and continuing upon 
the tail; separating these from each other is i or 2 rows of small, keeled or 
smooth scales, and bordering them laterally is another broken scries of 
scales less than half as large as the inner row of enlarged dorsals; scales on 
sides very small; a distinct dorsolateral fold studded by clusters of enlarged 
scales becoming larger posteriorly, but terminating anteriorly in a pair of 
larger groups of scales. A feeble lateral fold. Belly scales smooth, flat, im- 
bricated. 

Head scales fairly irregular but of relatively large size, including a large, 
median, posterior interparietal bounded on either side by a parietal an a 
frontoparietal; a divided frontal; 4 or 5 enlarged supraoculars; a pair ot 
prefrontals and 3 frontonasals; a single rostral separated from nasals by a 
row of scales; a pair of scales between nasals; an elongate subocular; labia s 
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with vertical sutures; a triangular mental bordered posteriorly by 2 scales 
between infralabials; ear opening bordered anteriorly by enlarged denticles. 

Postfemoral pocket regularly present. Femoral pores generally 10 to ii; 
males with enlarged postanal scales. 



PI. 65. Vrosaurus ornatits ornatus. A, Hclotes, Texas. B, Kcndalia, Texas; males. 


Recognition Characters. The irregular size of the dorsal scales— some 
granular, others fairly large— will separate this race from any other species 
of lizard that occurs within its range. To distinguish it from its western 
relative, the Great Bend uta, is not so simple, for they are very closely 
related. The chief differences between the two are in the ventral color of 
adults (dark interfemoral and intcrhumeral regions in o. ornatits, light in 
o, schmidti), and in the smaller size of the outer row of enlarged dorsals 
in o. ornatiis as compared with the larger scales of o. schmidti. 


266 


HANDBOOK OF LIZARDS 


Habitat. In southern Brown County these lizards were commonly ob- 
served on the trunks of small trees in the bottom of arroyos leading to the 
San Saba River. The race appears to be almost completely restricted to an 
arboreal habitat, and has been observed on rail fences. 

Habits. Nothing specifically recorded. 

Problems. Any observations on the life history will be a contribution. 
Reference. Mittleman, 1942, pp. 133-135, pi. i, description, range (gen. lit.). 


Chiricahuan Tree Uta Urosaurus ornatus chiricahuae (Mittleman) 

(PI. 66) 

Range. Chiricahua and Dos Cabezas Mountains, southeastern Arizona. 
Type locality — Pinery Canon, Chiricahua Mountains, 6000 feet, Cochise 
County, Arizona. (Map 18, p. 496.) 

Size. Much the same as in o. linearis. The maximum recorded is 51 mm. 
snout to vent (about 2 in.), the average about 48 mm. 

Color. As in the lined tree uta, except that the throat is generally uniform 
blue, instead of yellow or orange-centered. The preanal and chest regions 
are a more or less uniform gray, while in o. linearis they are mottled or 
heavily stippled. 

Scalation. Much as in the northern cliff uta. 

Recognition Characters. From the lined tree uta, its closest relative, the 
Chiricahua tree uta differs in color, as stated above, in the size of the cn 
larged dorsal scales (larger than dorsal leg scales in o. chiricahuae, equal or 
smaller than those in o. linearis), and in the extent on the base of the tail o( 
the series of enlarged dorsals (farther in o. chiricahuae). 

Habits and Habitat. Probably much as in o. linearis, but not recorded 
Problems. The peculiar distribution of this race, the only endemic one 
known from these mountains, suggests the necessity of further study, par 
ticularly in the field. 

Reference. Mittleman, 1942, pp. 139-142. pl- 5 . description, distribution, com- 
parisons (gen. lit.). 

Swift Uta Urosaurus ortiatus Icvis (Stejnegcr) 

(Fig. 79, p. 256) 

Range. Northern central New Me.xico, in Rio Arriba and extreme north- 
ern Sandoval counties. Type locality-Tierra Amarilla, Rio Arriba County, 

New Mexico. (Map 18, p. 496.) , . , r-.K/.nr 

Size. Average snout-vent measurement in adults about 43 
1% in.), maximum perhaps about 50 mm. Tail about to ifa times as 

long as the head and body. 
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Color. Much as in o. wrighti, except that the lateral abdominal blue areas 
are usually not fused medially. 

Sedation. See Fig. 79. Much as in wrighti, except “dorsal scales of basal 
portion of tail very gradually merging to the lateral basal scales, without any 
noticeable demarcation between dorsal and lateral scales” (Mittleman). 

Recognition Characters. Of all the forms that occur in the same area, the 
variable size of the dorsal scales is unique in this race. Comparisons with 
other forms of the species are given in the key. 

Habitat. Unknown specifically. The elevation at the type locality is 7800 
feet. 

Habits. Not recorded. 

References. Mittleman, 1942, pp. 147-148, pi. 6, description, range (gen. lit.)\ 
Stejneger, 1890, p. 108, description (///. cit.). 


Lined Uta Urosaurus ornatus linearis (Baird) 

(Fig. 8r,p. 257; PI. 67) 


Range. Western New Mexico and Arizona except the northern and ex- 
treme western portions, southward a short distance into Mexico. Type local- 
ity — Nogales, Sonora, Mexico. (Map 18, p. 496.) 

Size. Maximum snout-vent length about 56 mm. (2%c in.), average in 
adults about 46 mm. The tail to 1% times as long as the head and body. 

Color. Light to dark gray above, sometimes with a bluish tinge. About 
6 to 8 darker crossbands on back, twice as broad as interspaces, all broadly 
interrupted medially and the two halves sometimes staggered, the median 
ends frequently somewhat flared. The edges, especially the posterior, are 
usually white or blue. The bands may be very indistinct or well defined. 
There may be a dusky dark line extending along the sides from the eye to 
the rump. The limbs are barred with a similar color, but the bars on the 
hind legs are usually very dim, those on the forelegs being more prominent 
and regular in occurrence. The head is usually marked with an intricate 
pattern of fine, dark lines. The tail has numerous dark crossbands separated 
by much narrower light spaces. These are sometimes visible on the ventral 

surfaces, although dimmer. j n t,< 

In females the ventral surfaces are white, with black dots and Heck 

scattered on the anterior and lateral gular region. Usually elongate ar 
streaks are present on the sides of the abdomen, and sometimes on t 
chest, the subcaudal surface, and the ventral surface of the hind ^ 
on the sides of the belly are the most prominent. In life the ground color 
the throat may be uniform white, or orange to yellow. In preserved sp 

mens the orange or yellow fades to white or crearn. 

In males the sides of the belly, from the level of the axi la near y 
groin, are pale blue; these blue patches may meet medially, so the 
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belly is blue, or there may be a narrow median line between them. The 
throat, except near the lips and laterally, is pale, greenish blue, or yellow to 
orange; in some localities blue throats are the predominant type, whereas 
in others yellowish throats are more frequent; whether the ratio between 
the frequencies of occurrence of these color types has any geographical 



?\.S-j.Urosaun.s ornau.s liucons. A. C. Sonoita, Arizona; male. B, Carr Canyon Re 
scrvoir, Huachuca Mountains, Arizona; female. D. Pena Blanca Springs. Arizona;^fcmaIc 
E, Pinos Alios, New Mexico. Gloyd photograph. * 


correlation ,s not known. The s.des of the throat, lips, chest, and the ventral 
surfaces of the hmbs are suffused with gray to a varying degree, and in 
addition are usually streaked or mottled with black. Some black mottling 

Scalation. Much as in the Texan tree uta, except that the enlarged dorsals 
tn a regular, nearly continuous rows on either side of the small median 
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scales and begin just in front of the insertions of the forelegs instead of 
posterior to them; the scales in the outer row of enlarged dorsals are nearly 
as large as those of the inner row, instead of half as large or less; the tuber- 
cles on the sides of the body are so arranged as to give an effect of a series 
of diagonal lines; the median rows of small scales may be greatly reduced, 
so that only one row, sometimes incomplete, may separate the paravertebral, 
enlarged dorsals. 

Recognition Characters. From other lizards occurring within the range of 
the lined uta, the latter may be distinguished by the irregular size of the 
dorsal scales — some granular, some enlarged. Comparisons with related 
forms of the same species are given in the key to species of the genus. 

Habitat. Various authors have recorded specimens from almost every con- 
ceivable desert habitat with the exception of the ground. These are definitely 
not terrestrial lizards, although of course they must descend to the ground 
in order to go from one tree or bush to another, or from one boulder to 
another. In general it appears that they are most abundant on rocks, but also 
frequently inhabit trees and bushes. They may wander to any other elevated 
object, such as buildings, cacti (cholla), etc. Ruthven s tentative conclusion 
seems to be borne out that it “is primarily a plateau form which is able to 
extend its range from the major habitat (Pinon-Cedar association) down 
the canons, and into the Willow-Poplar association along the streams of the 
plains.” Out on the desert proper, toward the w'cst, this race is replaced by 
two others: o. symmetricus, a purely rock-dwelling race, and graciosits. a 
purely tree-dwelling species. 

Habits. These utas are noted for their activity and alertness. When being 
hunted they are exceedingly clever in keeping on the opposite side of the 
tree limb or boulder. Seen to disappear at some particular level of a tree or 
boulder, they can be expected not to be just around on the other side at 
that same level, but at some other level. If being followed closely they climb 
rapidly, always keeping to the opposite side and peeking frequently to assure 
themselves of the position of the intruder. When not moving they are ex- 
ceedingly difficult to distinguish. One can inspect a likely looking tree thor- 
oughly, then sit down quietly at its base, and in a few moments become 
aware, by their movements, of specimens whose presence was previously en- 
tirely unsuspected. 

Regardless of the immediate habitat, the color of the lizards tends very 
strongly to resemble that of the background. This adds greatly to the diffi- 
culty of distinguishing them. Very frequently they are associated in pairs; 
in fact the general rule may be accepted that where one is found at least 

one other should be present. _ 

On boulders the lizards tend to be more wary than on trees. The dim- 
culty of concealment and escape on the boulders probably is partly respon- 
sible for the greater caution shown by those inhabiting rocks. When excite 
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they very frequently pump the body up and down agitatedly by extending 
and flexing the limbs. Several authors have observed that all four legs are 
involved in these gymnastics. Some other species of the utas regularly use 
onlv the forelegs, as does Sceloporits and numerous other iguanids. It would 
be of interest to accumulate exact observations on this phenomenon in 
various species and races of Urosiuirus. for there may well be a phylogenetic 
significance in it. In moving about they jump with alacrity and cling to 
vertical surfaces with as much freedom as the anoles. 

As is the case with many other diurnal desert reptiles, the chief periods of 
activity are in the morning and late afternoon; during the hottest part of 
the day they are generally inactive. They may remain active in the evening 
until after dark. 

The food consists of flies, beetles, centipedes, and other arthropods. In 
captivity they have been kept several months by feeding them houseflies and 
meal worms. 

The eggs number about 9. The young hatch in early August. 

Problems. The food and breeding habits of this species are largely un- 
known. 

References. MacCoy, 1932, p. 17, habits Mitlleman, 1942, pp. 137-139, 

pi. 3, description, range {gen. lit.); Mosauer, 1932, pp. 5-7, habits, New Mexico 
and Texas (N.M.); Orlcnburgcr, 1926, p. 106, habits (/ir;2.); Ruthven, 1907, 
pp. 531-532, habitat {Ariz.). 

Big Bend Uta Urosauriis ornatus schmidti (Mittleman) 

(PI. 68) 

Range. The Big Bend of the Rio Grande southward from the D.ivis 
Mountains, and adjacent Mexico. Type locality— Fort Davis, Jeff Duvis 
County, Texas. (Map 18, p. 496.) 

Size. Maximum size about 52 mm. (2 in.) snout to vent; the average 
length in adults is about 43 mm. The tail is about to 173 times as long 
as the head and body. 

Color. As in other races of ornatus, but ventral surfaces more nearly uni- 
formly light, except for the blue areas on the sides of the belly in males. 

Scalation. Much as in the Texan tree uta except for “enlarged dorsal scales 
arranged more regularly; the inner series of enlarged dorsal scales not twice 
as large as those of the outer .series; largest of the dorsal scales occasion.illy 
equal to, but more often smaller than, the enlarged, keeled scales of the 
antero-dorsal surfaces of the tibia and femur” (Mittleman). 

Recognition Characters.'X\.^ irregular dorsal scales-some enlarged, some 
granular— will identify this lizard and separate it from all others occurring 
within Its range. From o. linearis it may be distinguished by its smaller size® 
the irregularity of the enlarged dorsals, and the absence of an arrangement 
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of the lateral tubercles forming a series of diagonal lines; also the lateral 
belly patches are generally separate in males, rather than fused medially. 

Habits and Habitat. In spite of the fact that numerous expeditions of well- 
known scientists have been devoted to investigations in the Big Bend area, 
no detailed summary of the herpetological fauna of that region has been 



PI. 68. Urosanrus ornatus schniidti. Fern Canyon. Alpine. Texas A. D, female; 
B, C, F, m.ilc. 


written, and their observations on the natural history of its reptiles have 
not been published. The species known from this area, with some natural 
history notes, have been recorded in a recent paper by Schmidt and Smith 
{Tex.). The lack of records is reflected in the scant knowledge of the nat- 
ural history of this species. One author records that it is common on roc\s 
(not on trees as is the case of the Texas uta), and another adds that it was 
not observed below 5000 feet. Any collector could add to this! 

Reference. Miltleman, 1942, pp. 135-156. pi. 2. description, range (gen. lit.). 
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PI. 69. Urosaurus 
ornatus sym ruetricus. 
Yuma, Arizona. Cour- 
tesy of 1 . R. Slevin. 


Symmetrical Uta Urosaurus ornatus symmetricus 
(Baird) 

(Figs. 52, 55, p. gi; PI. 69) 

Range. The Colorado River Desert northward to ex- 
treme southern Nevada, in California, Arizona, Baja 
California, and Sonora. Type locality — Fort Yuma, Im- 
perial County, California. (Map 18, p. ^96.) 

Size. Maximum known snout-vent length 63 mm. 
( 2^/4 in.); average length in adults about 55 mm. The 
tail is about \ to 17a times as long as the head and 
body. This is the largest race of the species. 

Color. The dorsal pattern is much as in o. linearis, 
but the ground color tends to be lighter — a very light 
olive gray to brownish gray — and the dark crossbands 
tend to be rather dim. The supralabial region is white 
or cream; this color continues posteriorly to the ear and 
is sometimes faintly discernible beyond the ear. 

The ventral surfaces in both sexes are a uniform 
white, unmarked with black or gray. The throat in 
females is yellow to orange in life, and in males is blue 
or yellow to orange, or some combination of these 
colors. In preserved specimens the throat usually 
bleaches to white in both sexes. 

In males the sides of the belly, from near the axilla 
to near the groin, is pale blue. The tail is uniformly 
white, or slightly grayish, below. 

Scalation. As in the lined uta, but the paravertebral 
series of enlarged dorsals are separated from each 
other by several series of scales and a distance greater 
than the width of the largest dorsal scale. 

Recognition Characters. The irregular dorsal scales 
of various sizes distinguish this lizard and the long- 
tailed uta from any others occurring in the same area. 
Comparisons of these with each other are given in the 
discussion of the latter. 

Habitat. This race is found almost exclusively on 
boulders, very seldom on the ground or on trees. 

Habits. Since most of the western utas have had a 
confused history and this particular race has not been 
singled out for study by many naturalists, its specific 
hfe history is not well known. In many respects it must 
be very similar to that of o. linearis. 
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Problems. The relationships of this race to o. linearis and to graciosus arc 
problems that merit much study and field observation. Mittlcman believes 
that this and graciosus, even though overlapping almost completely geo- 
graphically, are generally well isolated ecologically and interbreed suffi- 
ciently to show intergradation of distinguishing characters. This conclusion 
may be correct, but such an unusual possibility deserves further study and 
corroboration. The scattering of graciosus in o. symmetriciis populations is 
so complete that, if interbreeding occurs at all, it is difficult to conceive of 
the successful maintenance of the separate identities of the two forms. The 
conclusion, ordinarily, would be that either these are distinct species, which 
may occasionally hybridize, or they are variations of a single form. Many 
observations by many collectors support the distinctness of the two forms, 
which thus tentatively I regard as separate species. This decision does not 
pretend to refute Mittleman’s idea that these two forms are very close, 
“equivalent offshoots of the same stock, and of about equal age.” 

Reference. Mittlcman, 1942, pp. 142-143, pi. 4, description, variation, range 
(gen. lit.). 

Northern Cliff Uta Urosaurus ornatus wrighti (Schmidt) 

(PI. 70) 

Range. Eastern and southern Utah, northern Arizona, southwestern Olo- 
rado and northwestern New Mexico. Type locality— Grand Gulch, 4000 to 
5000 feet, San Juan County, Utah. (Map 18, p. 496 -) 

Size. Moderate, the maximum snout-vent measurement about 52 mm. 
(2M0 in.). The tail is about to \Vz times as long as the head and body. 

Color. Ground color pale gray to yellow-brown. About 6 to 8 light-edged, 
darker crossbands on the back, twice as broad as interspaces, frequently 
interrupted medially and the two halves sometimes staggered; the median 
ends may be somewhat flared. The limbs are barred with a similar color, 
more distinctly on the forelegs than on the hind legs. The tail has dim, dark 
bands separated by narrow light spaces; the bands are sometimes visible on 
the ventral surface. There is usually a narrow dark streak across the top of 
the head at the middle of the orbits, and numerous other fine lines forming 

an intricate pattern. , . j ( 

The ventral surfaces are white, dimly mottled. In males the sides ot in 
belly, from the axilla to near the groin, is dark blue, sometimes with dim, 
liahter blue flecks; the two patches may not quite meet medially, but accord- 
ing to Mittlcman are “usually fused medially for the greater part ot their 
leiT'th; interhumeral and interfemoral regions pale gray, mottled or no , 
but usually with dark gray or blue.” The throat is blue, greenish blue, 

orange, or yellow in males. 



FAMILY IGUANIDAE: GENUS UROSAURUS 


275 


Scalation. Most dorsal scales small, flat; several series of enlarged, keeled 
scales beginning just behind the anterior margin of the insertion of the hind 
leg, and extending to the tail; the median 2 rows are much smaller than the 
2 or 3 rows bordering them on either side; these grade either rather abruptly 
or very gradually into the granular lateral scales; scales on the inner row of 
the enlarged paravertebrals averaging but little to considerably larger than 
those in the outer rows. A few slightly enlarged scales scattered along a 



PI. 70. Urosaurus ornattis wrighti. Moab, Utah. A, C, male; B, leinale. 


dorsolateral line on the posterior part of the body; no distinctly enlarged 
tubercles on sides of neck. 

Head scales relatively large, flat, but numerous; car opening bordered an- 
teriorly by a few short denticles. 

Femoral pores 12 to 16. Males with enlarged postanal scales; lateral scales 
at base of tail abruptly smaller than dorsal basal scales. 

Recognition Characters. Within its range, the dorsals of irregular size will 
identify this race and distinguish it from all other species of lizards. Toward 
the southern periphery of its range it meets the lined uta, however, and 
intergrades with it over a more or less extensive area. Comparisons’wiih 
that race are given in the key to the species of Urosaurus. 

Habitat. Numerous authors agree that this form is highly restricted in ,ts 
preference for boulders, canyon walls, and cliffs. In this respect it is widely 
different from o. ornatus, and others, but similar to o. symn.et- 

rtcus. It IS of tntercst th^at o. linearis, a central form geographically, is also 
the most ubiquitous in habitat. 

Habits. As could be expected, the food consists almost entirely of arth 


ro- 
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pods, and mainly of insects. Courtship and copulation have been observed 
on June 14. "The male twice took tail of female in his mouth, before cooula- 
tion” (Eaton). 

Problems. The life history and distribution of this race are problems that 
remain to be studied. Cole’s record for Idaho {Idaho) seems very dubious 
and is probably based upon a true XJta instead of a Urosaurus. 

References. Eaton, 1935, p. 10, habits, habitat (Ariz.); Knowlton, 1934, p. 999, 

food, Utah (Hi. Mittleman, 1942, pp. 145-147, pi. 9, description, range 

{gen. lit.). 


The Ground Utas 
Genus UTA Baird and Girard 


This small genus, comprising three forms of a single species in the United 
States and about eleven all told, is restricted to the western United Swtes, 
northern Mexico, Baja California, and adjacent islands. 

As the name indicates, most members of this genus are ground dwellers. 
Some live mainly on rocks. All are rather small, brownish, striped or 
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Fig, 82. Typical scutellation in Ufa, from U. stansburiana 
stejnegeri, between Nogales and Rio Grande* A, top of head; 
B, underside of head; C, side of head; D, section of dorsal 
surface of body; E, secdon of side of body; F, ventral view 
of right hind leg and anal region. From Cope. 
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speckled lizards. All lay eggs and are diurnal in habit. Some details of the 
scutellation of a typical member of the genus are shown in Fig. 82. 


KEY TO SPECIES OF UTA 

Usually 2 scales between both enlarged internasals and rostral (Fig. 

83) stansburiana hespcris (p. 281) 

Usually only i scale separating one or both internasals from rostral 
(Fig.SaA) 2 



totfrof 

posfrosfro/t 
(2 rcwsj 

f'nftrrtctc/s 


Fic. 83. Uia stansburiana hr s peris, 
dorsal view of snout. 


2. Dorsal scales usually 93 or more; females lacking dorsolateral light 
stripes with continuous dark borders; prefrontals usually not in 
contact on middorsal line (as in Fig. 82A) 

stansburiana stansburiana (p. 277) 

Dorsal scales usually 93 or less; females with distinct, dark-edged, 
continuous, dorsolateral light stripes; prefrontals usually in contact 
on middorsal line stansburiana stejnegeri (p. 283) 


Northern Ground Uta Vta stansburiana stansburiana Baird and Girard 

(Fig. 45, p. 89; Fig. 53, p. 91; PI. 71) 


Range. Southern central Washington southward through eastern Oregon 
and California as far as Death Valley, eastward through southwestern Idaho, 
all of Nevada except southern corner, most of Utah except northeastern and 
southwestern corners, southwestern Colorado, and northwestern New Mex- 
ico. Type locality— Salt Lake Valley. (Map 19, p. 496.) 

Color. In this race the dorsal pattern differs but little in the two sc.xes 
There are two types of color pattern. Toward the south the dorsolateral lic^ht 
stripes arc distinguishable, although not bordered by continuous dark lines; 
and a senes of fairly large, dark brown spots is present on cither side of the 
median line. The stripes are somewhat more distinct in females, but the 
difference is slight. A dark patch above the arm insertion may or may not 

sidrT ? iiumerous light flecks may be scattered on the back and 
sides. A large, black, postaxillary blotch is present in males, absent or faintly 
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indicated in females. Young are marked more distinctly on the dorsal sur- 
face than adults. 

Another pattern occurs in part of western Utah and eastern Nevada; it is 
the one possessed by the types of Ruthven’s nevadensis. In these there are 
practically no dark spots whatever on the back; only a few black flecks are 
scattered about. The light stripes are totally absent, except on the neck, where 
they are dim. Females arc practically a uniform brown or olive above, wlih 



FI. 71. Vtu stansburiana stansbunana. Cclumbia River Vantage, Grant County, Wash* 
ington; males. U.S. Fish and Wildlife Service photographs. 


only a few small black flecks and a few dim light spots, but males have 
numerous small light spots scattered over the back and sides. Males tend to 
have the entire ventral surfaces suffused with gray, less distinct posteriori), 
even in females the throat and anterior part of chest may be grayish; the 
lips are mottled or barred. 

Saltation. Similar in most respects to that shown in Fig. 82. Dorsal scales 
small, overlapping, distinctly but rather weakly keeled, grading into smaller, 
convex or subconical, lateral scales, 89 to 116 from occiput to base o tai , 
average 103. These in turn merge gradually with the larger, flat, belly sea es. 
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Dorsal tail scales larger than others on the animal, strongly keeled. A dis- 
tinct, granular, gular fold, overlapped by enlarged scales. Ear opening mod- 
erate, overlapped by 3 or 4 scales projecting from its anterior margin. Three 
or 4 enlarged supraoculars, separated from median head scales by i or 2 
rows of small scales; a divided frontal, 2 prefrontals, and 3 frontonasals, all 
somewhat irregular; prefrontals usually separated medially, or at least not 
meeting on the midline (76 per cent of 76 counts); a pair of enlarged inter- 
nasals, one or both separated from rostral by only i scale (93 per cent of 
70 counts). Femoral pores ii to 17, average 14. Enlarged postanals present 
in males. 

Recognition Characters. The uniform, small, dorsal scales, the divided 
frontal, the distinct ear opening, and the granular gular fold will separate 
the utas from other similar-appearing lizards of the United States. The 
three races of utas, however, are not so easily distinguished from each other. 
Most difficult to differentiate are s. stejnegeri and s. stansburiana. each of 
which has i row of postrostrals, whereas /. hesperis generally has 2. In /, 
stansburiana the striped pattern so characteristic of females of s. stejnegeri 
is absent, or broken; the males of the two races, however, may appear very 
similar in pattern. In scalation there are average differences in two char- 
acters: in s. stansburiana the dorsal scales are smaller and more numerous, 
generally numbering 94 or more from occiput to base of tail and the pre- 
frontals are usually (76 per cent) not in contact on the median line. Gen- 
erally in s. stejnegeri the dorsals number less than 94, and the prefrontals 
are in contact medially (82 per cent). 

Habitat. Like other utas, these in general are ground-living lizards. They 
occur from about sea level to an altitude of at least 7000 feet. Although flat 
desert is perhaps their preferred habitat, they are found as well on mountain 
slopes, canyon walls, etc. The soil where they occur is usually coarse .and 
gravelly, and bushes arc generally found in the vicinity. Brooking has noted 
that in Malheur County, Oregon, “these lizards are very numerous and the 
most widely distributed species. They were found in the sandy flats, in 
rough, rocky places and even up near the bare basalt cliffs.” In the Maggie 
Basin region, Nevada, peculiarly enough, Ruthven and Gaige record The 
species as “closely confined to the vicinity of rocks. Occasional specimens 
were found on the ground, but the majority were on the large rocks alon® 
the cliffs, upon which it climbs with all the facility of Scehporits biseriatusJ’ 
Nearer central Nevada in the Toyabe Mountains area, however, they are 
found on the ground amongst sagebrush (Linsdale), and this agrees ’with 
observations over most of the range of the race. The peculiar habitat prefer- 
ence of the Maggie Basin area specimens lends support to the belief that 
/. nevadensis, described from that locality, may be valid. 

Various authors have noted a marked color variation correlated to some 
extent with different habitats. Brooking says that “those on the sandy, steep 
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banks of the river or in dry washes were almost grey, while those from the 
rough, bare, rock areas were more nearly brown. Still others from the sage- 
brush-covered ridges were usually dull tan, shading almost into an olive 
green at times.” 

In Utah Knowlton and Anthon noticed that the microhabitat may vary 
at different times of the day: “During the hot, dry months of the summer 
the lizards would congregate under the succulent roadside fringe of Russian 
thistle, Salsola pesttfer, largely deserting the near-by shadscale areas.” A 
study of stomach contents of specimens from the two vegetation areas 
“indicates that the more abundant food supply may have been an important 
factor in attracting the lizards to the Russian thistle strip along the road- 
side. The succulent, dense plants also offered more satisfactory shade condi- 
tions, apparently allowing the lizards to feed during a longer portion of the 
hot summer days.” 

Habits. In general these arc not extremely wary lizards. They can be 
caught by hand on occasion or can readily be noosed. When disturbed they 
usually run into a bush, hole, or under a rock, frequently stopping for a 
last look at the intruder just before disappearing from sight. 

The food consists largely of insects, but normally includes occasional 
mites, spiders, scorpions, etc. In Utah the lizards arc of great economic im- 
portance in control of the beet Icafhopper. “The food consisted almost en- 
tirely of insects obtainable on or near to the surface of the ground. Grass- 
hoppers, moths, and other large, active insects are grasped in the lizard’s 
mouth and arc beaten upon the ground with a vigorous ‘back and forth 
motion before being swallowed. . . . Homoptera, Hymenopiera and Hem- 
iptera were taken in greatest abundance” (Knowlton). Sometimes, in cer- 
tain areas at certain times of the year, the predominant food is quite differ- 
ent from that at other times, or from that of specimens taken in other areas. 
Beet leafhoppers sometimes predominate, at other times ants, at other times 
Lepidoptera larvae. The food is digested rapidly; approximately 
cent of the nymphal leafhoppers were digested beyond recognition in six 
hours and 98 per cent digested within 12 hours, none being recognizable in 

lizards taken during late afternoon” (Knowlton). 

On one occasion a specimen was recorded with a young example of t le 
same species in its stomach. It must be a rare occurrence for utas to eat 
other vertebrates. The reverse is not uncommon, however. Birds no doubt 
cat them in considerable numbers; sparrow hawks and the Nevada shrike 
are known to do so. Numerous snakes, Umpropeltis zonata, Hypstglena 0. 
ochrorhynchtis and Thamnophis ordinoides vagrans. prey upon them; an 
other lizards, as Gambelia wislizenii, certainly eat utas when they can get 

'^The eggs arc laid in early July and probably late June, and hatch be- 
tween late July and the middle of August. The eggs number 3 or 4. 
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Problems. One oE the most interesting problems concerning this race is 
the status of the almost uniformly colored specimens from Nevada and 
western Utah (/. tieuadensis). It appears very probable that they represent 
a distinct race; both color and habits appear quite different from those of 
other specimens. Another problem, of course, is the exact area of inicr- 
gradation of /. stejnegeri and s. stansbiiriana. The range of the race in Ari- 
zona and New Mexico is of special interest. Cary {Wyo.) says it occurs in 
Wyoming, but I find no specific records. This small group of very common 
lizards is replete with interesting taxonomic problems that would repay 
intensive study. 

References. Brooking, 1934, p. 94 (Ore.); Camp, 1916, p. 69, taxonomy {Calif.)\ 
Ellis and Henderson, 1913, p. 65, Colorado range {Colo.)', Gordon, 1939, pp. 66- 
67, Oregon range (Ore.); Grinnell and Camp, 1917, pp. 154-155, California range 
(Calif.)-, Knowlton, 1934, pp. 999-1000, food summary (lit. cit.)\ Knowlton and 
Anthon, 1935, p. 183 (lit. ei/.); Linsdale, 1938, pp. 26-27, habits (Nev.)-, idem. 
1940, pp. 223-224, fig. 12, Nevada range (Nev.)-, Richardson, 1915, pp. 412-413, 
taxonomy (Nev.)’, Ruthven, 1915, pp. 27-29, fig. i, description, nevadensis {Nev.)\ 
Ruthven and Gaige, 1915, pp. 18-19, habits (Nev.)-, Ruthven and Stuart, 1932, pp. 
I, 2, hatching period (lit. cit.)\ Slater, 1941, p. 91. Idaho range (Idaho)-, Stuart, 
1932, p. 29, habits (Utah); Van Denburgh, 1922, pp. 227-233, description, range 
(gen. lit.); Woodbury, 1931, pp. 35-37, fig. 12, Utah range (Utah); Woodbury. 
1932, pp. 15-16, food analyzed (UtahY 


Western Ground Uta Vta stambunana hesperis Richardson 

(Fig. 83, p. 277; PI. 72) 


Range. The San Joaquin Valley of central California, southward to the 
coast in Los Angeles county, thence southward on Pacific slopes into Baja 
California. Type locality— Arroyo Seco Canon, near Pasadena, Los Angeles 
County, California. (Map 19, p. 496.) 

Color. The sexes are not so differently marked from each other in this 
race as in s. stejnegeri. The dorsolateral light stripes are usually broken by 
narrow, undulating crossbands about 10 in number, each light-bordered 
behind and blending with the ground color anteriorly. If the stripes are not 
^ blotches, then they at least lack continuous dark borders. 
While these undulating bars are most prominent in females, extending from 
near the middorsal line onto the sides of the body, they are evident in all 
males evert the largest, at least near the shoulders. Below the position of the 
dorsolateral light lines, just above the arm, is a very dark brown or black 

nl ^ 1! '■s''' The sides of the body are usually light- 

spotted, but not usually marked with vertical light lines. The dorsal Lrface 

in males has small blue spots. The throat is suffused with blue centrally and 
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Sue i"n black spo. is 

prominent. The ventral surfaces of the belly are usually not suffused with 
calation. Much as in s. stansburiana and /. stejnegeri (Fig. 82) except 
that almost ahvays (57 of 64 specimens) both enlarged internasals are sep- 
arated from the rostral by 2 or more scales (Fig. 83). 

Recognition Characters. See discussion of s. stansburiana. The two rows 
of postrostrals is the most distinctive character of /. hesperis. In pattern it 



Pi. 72. Uta stansburiana hesperis. A, male, C, female, Cucamonga Canyon, Ontario, 
California: U.S. Fish and Wildlife Service photographs. B, Rose Hill Station, California: 
female. 


resembles the southern spotted s. stansburiana; it typically lacks the stripes 
of s. stejnegeri, and the uniform pattern of northern s. stansburiana. 

Habitat. The habits and habitat are much like those of the northein 
ground uta. Klauber remarks that the western and striped ground utas be- 
long to “probably the most widespread of all our southwestern species, since 
it is found from the Lower Sonoran to the Transition Zone. No other form 
has so extreme an ecological range. . . . Every where it is common, amid 
trees, chaparral, grass, in rocky or sandy deserts; and usually, but not always, 
it is the commonest lizard in each of these habitats.” 

In the El Segundo, California, sand dune area Von Bloeker says they are 
“found chiefly in the vicinity of rocks, bushes, or old boards where cover 
can be rapidly reached whenever danger threatens.” 


FAMILY IGUANIDAE: GENUS UTA 


283 


Habits. The western utas are said not to be very wary or speedy. Normally 
when alarmed they take refuge in mammal burrows, but “sometimes they 
have little burrows, with crescent-shaped mouths, which are probably dug 
by themselves; for if kept in a box with enough sand in it they very soon 
die down out of sight, using their front feet and working the head from 
side to side” (Grinnell and Grinnell). Klauber has found them under louse 
cap flakes on granite boulders. 

Most of the year finds these lizards active, but during the winter they 
become dormant. On warm days even during winter they may emerge, 
however. 

The food probably consists of much the same variety as for other utas. 
Wood figures that some qooo insects are eaten a year, and that consumption 
reaches its peak in August, its minimum in November, December, .and 
January. In captivity they feed readily upon flies and meal worms. They 
drink and eat readily “during the warm hours of the day, when they .are 
most active.” 

The enemies of the western uta include various species of snakes and 
birds, and to a lesser extent white-footed mice and wood rats. 

Wood believes the area of activity of a single specimen may be rather 
small, a supposition which is known to be true for many other lizard.s of 
similar habits. 

A tail broken on December 20 was replaced by a new one which meas- 
ured 23 mm. on May 14, 145 days (Wood). 

Nothing has been recorded about the breeding habits of this race. Presum- 
ably they are much as in the northern ground uta. 

Problems. This race, which seems rather well differentiated from ihe 
others of the species, has perhaps a better known geographic range than 
the others, yet the details of its distribution remain a problem. 

References. Camp, 1916, pp. 69-70, taxonomy (Calif.); Grinnell and Camp, 1917 
p. 156, California range (Calif.); Grinnell and Grinnell, 1907, pp. ,2 ,0-2- fi- 2 

pp- 7^- 97. habi. (.LorKno.vLrFrcnk 

and Maddock .94a, p. 94,, food (II,. d,.)-, Richardson, .9.5, pp. 4.5-4.8, tax- 
onomy (iyet-.). Van Denburgh, 1922, pp. 233-239, description, range (gen. lit.); 
Von Blocker, 1942. p. 33, habitat, enemies, food (Calif.); Wood, 1933, pp. 122- 
124, food, habits, etc. (//L <•//.). 


Striped Ground Uta Uta stansburiana stejnegeri Schmidt 

(Fig. 82, p. 276; PI. 73) 


Rang: Southern Nevada and eastern California east throuqh southwest- 
ern Utah, most of Arizona and New Mexico, and western >exas south 
through northern Mexico. Type locality-mouth of Dry Canon, near X W 
gordo, Otero County, New Mexico. (Map tg, p. 496.) 
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Color. A Strongly sexual dimorphic pattern occurs. In the females a well- 
defined, continuous, black-edged, white or light stripe extends from the 
posterior corner of the eye onto the tail. Between the stripes is a brownish 
area, sometimes with an irregular double row of small bluish or light flecks 
medially j the sides of the dark area arc darker, and in very young specimens 
may show a series of about 9 dark spots; these dark spots are not evident 
in subadult or adult females, or appear only as scallops on the inner edges of 
the dark borders of the light stripes. A nearly or quite continuous lateral 
light stripe, about as wide as the dorsolateral ones, extends from the posterior 
labial region above the arm to the groin; the dorsolateral and lateral stripes 
enclose between them a brown area in which, in very young specimens, a 
series of dark blotches may be discerned; in all except the very young these 
spots are invisible. Below the lateral light stripe is a dark area extending 
onto the edges of the belly, broken into sections by several irregular, trans- 
verse, light lines; one of these light lines, immediately behind the axilla, is 
very prominent, nearly pure white, and behind it is a small black or very 
dark blue patch. The gular region, about to the pregular fold, is mottled or 
reticulated with blue, or it may be blue with white specks. The shoulders 
and parts of the chest may be mottled. The lips are barred. 

Males are easily distinguished from females by the complete absence of 
a lateral light stripe, except in the very young, in which it is discontinuous 
instead of continuous as in females. The dorsolateral stripes are present in 
the young, although usually not so well defined and without continuous 
borders as in females, but these are completely lost except on neck in fully 
adult specimens. The dorsal dark blotches may be present in the young, 
but are lost in subadults and adults. Adults have small blue flecks scattered 
over the dorsal surfaces, and vertical yellow bars on the sides, extending 
dorsally to the position of the lateral stripe. The black axillary patch is more 
vivid than in females, and the throat and lips are more prominently marked; 
the throat laterally is usually barred with dark blue, or gray, and light 
orange, and medially is a uniform blue. The area between the primary and 
secondary gular folds may be suffused with black. The belly and ventral 
surfaces of limbs and tail may be distinctly bluish. 

ScalaUon. See Fig. 82. As in s. stansburiana, except that the dorsal scales 
are larger, varying from 78 to 103, and averaging about 86. There is gen- 
erally but I row of scales between the rostral and enlarged inicrnasals (36 
in 42 counts), and generally the prefrontals are in contact on the median 
line (33 in 40 counts). 

Recognition Characters. See discussion of /. stansburiana. From s. hesperts 
this race is easily distinguishable, having i row of postrostrals and smaller 
scales, but the relationship with /. stansburiana is close, and distinction is 
relatively difficult. Females of the two can be distinguished in pattern {s. 
stejnegcri with continuous, dark-edged, light stripes). In scalation the larger 
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75.Uta slansbunana sU,ncgcn. A. C, male; B. female, El Paso, Texas D Sio 
■cente. Texas; young. E. same locality, female. F. G. Arizona. Gloyd photograpl.s 
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dorsal scales and the prcfrontals in contact medially characterize stejnegeri. 

Habitat. These are ubiquitous lizards occurring on fine or coarse and grav- 
elly desert soil, or on boulders. Some authors report that they are almost 
exclusively saxicolous, but others maintain that they arc mainly ground- 
dwelling. Choice of habitat is very wide; regions in which only boulders or 
only flat desert floors are available are equally suitable; but in areas in which 
both habitats are available, these lizards show a decided preference for the 
rocks. Vegetation may be very sparse in the bouldercd areas inhabitatcd, but 
on the flat ground vegetation must be relatively abundant. This is a reflec- 
tion of the necessity of having some sort of cover near at hand, for these 
lizards are not particularly rapid of movement nor especially alert to danger; 
in the bouldered zones they can find ready cover by retreating to the opposite 
side of a boulder, into a crack, or under a stone; but on the flats they must 
seek cover under bushes or, ultimately, in mammal burrows — and the abun- 
dance of these are directly correlated with the amount of vegetation in the 
desert. Thus humidity and availability of cover seem the chief governing 
factors of their choice of habitat. 

Habits. The males are more wary than the females and are less frequently 
collected than the other sex. When disturbed they run into a bush or into 
the mouth of a mammal burrow, where very frequently they turn about 
and peek cautiously to observe the course of events. This curiosity is often 
their undoing. 

The food, as for other utas, consists largely of insects. 

Problems. The range and area of intergradation of this form with the 
northern uta will remain a problem until a student with more patience and 
thoroughness than others who have dealt with it combs the enormous col- 
lections already available for the proper solution. It is a beautiful problem, 
for the material — though probably lacking in some respects— is extensive; 
but if thoroughly done it will be an enormous task. To solve it properly will 
mean a study of the entire genus. 

In spite of the commonness of this race, extraordinarily little is known of 
its natural history. This seems more generally the case for middle and east- 
ern United States species than for the extreme western species. 

References. MacCoy, 1932, p. 17-18, habits, habitat {Am.)', Ortenburger, 1926, 
p. 107, habitat, Arizona (Ariz.); Ruthven, 1907, pp. 526-530, color, habitat, food, 
Arizona and New Mexico (Ariz.)', Van Denburgh, 1922, pp. 240-247, pi. 18, 
description, range {gen. lit.). 
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The Horned-Lizard Section 

The Horned Lizards 
Genus PHRYNOSOMA Wiegmann 


The most bizarre North American iguanid group is this, an entirely 
unique assemblage of flat, large-bodied, short-tailed, and grotesquely horned 
lizards. Only because we arc more or less used to them do they seem some- 
what commonplace. But they are truly oddities, for there are no other 
lizards at all like them in the world except for a curious species found — as 
usual — in Australia, where lives a host of zoological exceptions that makes 
naturalists hesitate to generalize. 
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Fic. 84. Typical scutellation m Phrynosonui, from /’. cornutum, 
west Texas. A, lop of head; B, underside of head; C, side of head; 
D, section of side of body; E, ventral view of right hind leg and 

anal region; F, section of the left side of belly in ventral view. From 
Cope. 


Some species of Phrynosoma, the only recognized genus of the section, lack 
horns, but most have some evidence of them. The most hornless of the 
horned toads is the exceedingly rare Phrynosoma ditmarsi of northern 
Sonora. Others are almost as denuded as this, but none so ludicrous in in 

pearance. Some details of the scutellation of a typical species are shoii n' in 

rig. 84. 
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Some twenty-seven forms are recognized in the section. Most arc egg- 
laying species, but some give birth to their young. In some species the eggs 
hatch in but a few hours, but in others several weeks— as in most species of 
lizards — are required. 

The final touch of the unusual in this genus is the peculiar ability of some 
species to squirt blood, to a distance of several feet, from the eyes, which 
become swollen with blood when the phenomenon occurs, recovering nor- 
mality shortly after. This phenomenon is discussed in more detail in the 
following pages. A highly complicated system for increasing blood pressure 
in the head (common to all reptiles), combined with a very thin-walled 
nictitating membrane (peculiar to Phrynosoma) makes the phenomenon 
possible (see introduction, p. 7), Occasional specimens of other genera 
(e.g., Sceloporus) also eject blood from the eyes on rare occasions, presum- 
ably because of some defect or injury in the membranes about the orbit. 

Bryant {Calif.) has shown good reason to believe that the species m’caUii 
should be separated from Phrynosoma, into a special genus Anota, because 
of the absence in it of a supratemporal fossa. The only reason this is not 
followed here — and perhaps why other authors since 1911 have not used 
Anota for m’caUii — is that Bryant’s work was based on a single skeleton. An 
interesting problem presents itself here, for should an examination of several 
skeletons of m'callii prove the invariability of the character, it should be 
accepted as a generic character, and Anota should be recognized. 


KEY TO SPECIES OF PHRYNOSOMA 


I. 


Two large occipital horns on cither side in a continuous series with the 

temporals, creating a crownlike appearance (Fig. 85) . solare (p. 316) 

One occipital horn on either side, or all horns short or absent 2 
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Fjc. 85. Phrynosoma solare. A, top of head; B, 
side of head; C, underside of head. From Cope. 


2. Several (more than 2) longitudinal series of enlarged scales on each 
side of throat, between the 2 series of large chinshiclds (Fig. 86) .3 
Two, I, or no longitudinal series of enlarged scales on each side of 
throat between chinshiclds 4 
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Fig. 86. A-C, Phrynosonia coronaluni blainvillii, San Bernardino, California. From 
Cope. D, P. c. jrontale, Cuyama Valley, California. From Burl. 


3. Scales in frontal region markedly enlarged, nearly or quite smooth 

(Fig. 86A) coronalum frontale (p. 295) 

Scales in frontal region about equal in size to other head scales, rugose 
or rough (Fig. 86D) coronatum blalni>illii (p. 293) 

4. No fringe of enlarged scales at sides of abdomen; chinshields in con- 

tact with infralabials throughout (Fig. 89); tympanum concealed 

modestum (p. 31 1) 

At least r fringe of enlarged scales at sides of abdomen; chinshields 
separated from infralabials by at least i row of scales throughout 
most of the length of the series; tympanum naked or not 5 

5. Rows of scales between sublabials and infralabials very numerous, 

7 or 8; horns scarcely discernible ditmarsi (p. 297) 

Rows of scales between sublabials not over 4 (Fig. 87); horns some- 
times short, but discernible 6 
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Fic. 87. Phrynosoma douglassi hernandesi. A, top of head; B, side of head; C, under- 
side of head. From Cope. 


6. Posterior chinshields much larger than infralabials (Fig. 84C) 7 

Chinshields smaller than posterior infralabials or the scales continuous 

with them posteriorly (postlabials), actually decreasing slightly in 
size posteriorly (Fig. 87) ^0 

7. A vertebral dark streak; ventral surface white, unspotted; horns ex- 

ceedingly long; tail broad, Battened; 2 fringes of scales at sides of 
abdomen ; ear concealed (Fig. 88) rn'callii (p. 308) 


“Specimens running down to this point belong to the 
of which have been very poorly studied and defined. At 
as to subspecies by locality (see Map 21, p. 498). 


species douglassii, the subspecies 
present they arc best identified 
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No vertebral dark streak; ventral surfaces usually spotted; horns 
shorter; tail not so broad and flattened; i or 2 fringes of scales at 
sides of abdomen; ear concealed or not g 

8. One peripheral fringe of scales; occipital horn nearly horizontal to 
head axis; femoral pore series nearly meeting medially; ventral 
scales smooth; tympanum sometimes scaly (Fig. 90) 


platyrh'mos platyrhinos (p, 313) 

Two peripheral fringes; occipital horns at an angle of at least 45® with 
head axis; femoral pore series widely separated medially; ventral 

scales keeled; tympanum naked (Fig. 84) cornutum (p. 290) 

9- Head spines very short; small, maximum snout*vent measurement 

64 mm. (2^/2 in.) douglassii douglassii (p. 299) 

Head spines longer; sometimes larger, reaching at least 96 mm. (3% 

in.) snout to vent 10 

to. Head spines relatively large; occipital spines usually directed back- 
ward, parallel with temporals (Fig. 87); latter often reddish 


douglassii hcrnandesi (p. 304) 

Head spines smaller; occipital spines parallel to temporals or not; 
temporal spines not reddish . . ii 

1 1. Occipital spines parallel with temporals; maximum snout-vent length 

about 76 mm. (3 in.) douglassii brevirostre (p. 302) 

Occipital spines more nearly erect than temporals; size often larger 12 

12. Temporal and occipital horns smaller, shorter, more erect; infralabials 

smaller, narrower, more pointed; head more pointed, arched; gen- 
eral character very spinose; dorsal color frequently nearly a uni- 
form gray douglassii ornatum (p. 307) 

Temporal and occipital horns larger, longer, less erect; infralabials 
larger, broader, less pointed; head more rounded, more flattened; 
less spinose in character; a distinct pattern of various colors usually 
evident dorsally douglassii ornatissimum (p. 305) 


Texan Horned Lizard Phrynosoma cornutum (Harlan) 

(Fig. 84, p. 287; PI. 74) 

Range. Eastern Kansas and perhaps extreme western central Arkansas, 
south through most of Texas to northern Mexico, westward through south' 
eastern Colorado and southeastern Arizona. Type locality— Great Plains 
east of the Rocky Mountains. (Map 20, p. 497.) 

Size. The largest specimen recorded has a snout-vent measurement of 
109 mm. (4!^ in.), but this is an exceptional size; specimens more frequently 
measure about 60 mm. (2% in.). The head-body length is about 2V2 times 
as great as that of the tail. 

Color. Like most other horned lizards, this species has a very character- 
istic pattern. The ground color varies from a light yellowish brown to 
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brownish red or tan. The three chief features of the pattern are: first, a dark 
brown, elongate, white-edged, sharply outlined blotch immediately behind 
the head, one on either side of the middorsal line, the lower edge less well 
defined and extending oiuo sides of the neck; secondly, a series of 4 more or 
less rounded dark spots on either side of middorsal line on body (last at base 
of tail), each bordered posteriorly by a white streak, and each surrounding 
an enlarged spine; and thirdly, a distinct, white, middorsal streak extending 
from head onto base of tail, becoming indistinct distally on tail. There are 
also 3 more or less rounded dark spots, like those nearer the median line, on 
each side of body; these also surround spines and are fused with the para- 



D A, C, 10 miles southeast of Comstock. Texas; male 

B, Wilcox, Arizona. 


vertebral spots of the corresponding side, producing a pattern of more or 
less undulating dark bars, light-bordered posteriorly. The keels on many of 
the dorsal spines may be brown. The limbs are rather distinctly barred, as 
IS the tail; only the last 2 or 3 tail bars arc unbroken medially. 

Dark markings on the head may he very indistinct, hut are usually evident 
and cons, St of a dark streak between orbits, another between superciliary 
spines, and another on each side betsvecn the superciliary and occipital 
sp.nes; a distinct white bar precedes each transverse dark streak across top 

'''' “ temporal spines and 

another from eye to penultimate chinshields of lower jaw, each preceded bv 

a broad white streak; temporal region white; mid.rccipit;i area’^grnv 
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The ventral surfaces are entirely white or cream, save for a few discrete, 
rounded, dark spots on the belly and sometimes on the chest and preanal 
region as well. 

Scalation. See Fig. 8^. Nostrils distinctly within canthus, supraorbital ridge 
terminating posteriorly with a short, thick, superciliary spine; a much en- 
larged occipital spine on each side; a minute interoccipital spine; 3 temporal 
spines, 2 posterior largest, forming series separate from occipital; a continuous 
series of chinshields increasing greatly in size posteriorly, separated by 2 rows 
of granules from infralabials; a distinct series of somewhat enlarged gulars 
on either side, with a short diagonal series of large gular scales; tympanum 
distinct; 3 groups of lateral gular spines. 

Dorsal scales mostly very small, with scattered, enlarged, keeled spines; 
numerous keeled scales near middorsal line, but latter with only small scales; 
largest spines in a series on either side of middorsal line; 2 series of lateral 
abdominal spines, upper ones a little the larger; i series on either side of tail. 
All ventral scales keeled to a varying degree. Femoral pores poorly defined; 
postanal scales not well defined. 

Recognition Characters. The keeled ventral scales distinguish this from all 
other United States horned lizards except the regal which has ^ instead of 2 
occipital spines. The keeling seems to be somewhat difficult to discern some- 
times, however, particularly in young specimens; the species may be iden- 
tified also by the combination of a distinct tympanum, 2 rows of lateral ab- 
dominal spines, 2 very large occipital horns, and the presence of but 1 series 
of enlarged scales on the throat. Of course throughout most of the central 
plains the texan horned lizard is the only species of the genus that occurs. 

Habitat. Terrestrial lizards occurring on almost any type of flat, dry land 
where vegetation is scanty. The soil may be rocky, sandy, or loamy. They 
are strictly diurnal. 

Habits. One of the most peculiar characteristics of this and certain other 
horned lizards is that of ejecting blood from the eyes; this phenomenon has 
been well authenticated. Its function is primarily associated with "skin” shed- 
ding, secondarily with defense. Hibernation occurs in September or early 
October, with the first cold spells, and emergence the following spring takes 
place in April or early May. Mating follows promptly after emergence, and 
in late May or June the eggs, 23 to 37 in number, are laid at a depth of 5 to 7 
inches in more or less dry soil or sand. The eggs hatch in 39 to 47 days. 

The food frequently consists largely of ants, of which great quantities may 
be eaten. Other small insects and arthropods of many types, however, are 
eaten. They feed only when temperatures are warm, refusing to ear at 
temperatures at which other iguanid lizards cat readily. 

Much other information on the natural history of the Texan horned lizards 
has been published in numerous journals, references to most of which are 
given by Burt (pp. 27-32). 
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Problems. Scarcely any United States lizard is better known, anatomically, 
histologically, experimentally, and otherwise. More than anything else to be 
desired is a competent summary of the investigations based on this species 
scattered in many journals over many years. 

References. Burt, 1928, pp. 56-58, food (Kans.); idem. 1928, pp. 27-32, summary 
and references to natural history accounts (Kans.). 

San Diego Horned Lizard Phrynosoma coronatum blainvillii Gray 
(Fig. 86A-C, p. 289; PI. 75) 

Range. Southern California, and northern Baja California west of the 
desert; southward from southwestern San Bernardino County to Lat. 31® N. 
Type locality — “California." (Map 22, p. 498.) 

Size. Large adults measure about 100 mm. (4 in.) snout to vent; the tail 
varies somewhat in proportion but averages about V> the snout-vent length. 
The maximum total length recorded is 161 mm. (6% in.). 

Color. The ground color above is yellowish or reddish gray, usually darker 
laterally. There is a large dark brown patch on either side of the neck, the 
two not widely separated from each other medially, each with a sharply 
defined medial border, but fading laterally into lighter ventral color. Three 
more or less undulate, much smaller, dark brown spots on either side of mid- 
dorsal line, each bordered posteriorly by a distinct light streak; a similar pair 
of marks at base of tail, and others on tail, but these less well defined. On sides 
of body, 3 other much less distinct dark spots occur. The head is more or less 
uniform, without dark marks, yellowish or slate-colored, distinctly lighter on 
snout. The larger spines are often reddish. There are no distinct bands on 
the legs. The ventral surfaces are white or cream, usually mottled to a varying 
degree with dark brown. The preanal region may be mottled, and the throat 
stippled irregularly. Ventral surfaces of limbs and tail unmarked. 

Scalation. See Fig. 86A-C. Nostrils on a line with the canthus, but in ad- 
vance of the distinct ridge above eye; latter ridge terminating posteriorly in 
an obtuse, short, superciliary spine; an elongate occipital spine on each side; 
3 short inieroccipital spines, 2 preceding a median posterior; 5 temporal 
spines, last largest, posterior 3 prominent, fourth usually quite small, the 
5th but a little larger and on labial border. Scales on the top of the head 
smooth, convex, distinctly enlarged medially. A series of enlarged chinshields 
increasing m size posteriorly but abruptly decreasing again near end; a large 
elongate subrictal spine; a slender postrictal spine; at least 3 prominently 
enlarpd, longitudinal scries of pointed scales on each side of throat; 2 groups 
of enlarged tubercles on sides of neck; tympanum exposed. 

Two series of enlarged, elongate scales on sides of abdomen, the scales in 
he lower senes smallest; scattered, enlarged, keeled scales on back, tending 
to form longitudinal series; similar but lower scales in paravertebral reoion 
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PI. 75. Phrynosoma coronatun) blainviUH. A, Onlario, California. U.S. Fish and Wild- 
life Service photograph. B, JapatuI, California: male. C, San Diego County, California; 
male. 


Ventral scales practically smooth, except near gular fold region. Femoral 
pores 12 to 18; postanal scales enlarged in males. 

Recognition Characters. All others of this genus, with the exception of the 
closely related Californian horned lizard, either have very short horns on 
the head, the tympanum hidden, a single series of peripheral spines (or none), 
keeled vcntrals, or only a single longitudinal row of enlarged throat scales on 
each side. Any of these characters will separate them from the San Diego 
horned lizard. The California horned lizard, however, which borders the 
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range of the more restricted subspecies on both the north and south, differs 
only in having rugose, striated, or rough plates on the middle of the head; 
these plates are also but little enlarged, whereas in the San Diego subspecies 
they are markedly enlarged. 

Habitat. A terrestrial form, found in valleys, mesas, and foothills. 

Habits. Ejection of blood from the eyes is known in this species as well as 
in others of the genus. Dogs and cats, which rather readily provoke the 
phenomenon, seem to be repelled by it. 

Blood ejection is not the only means of defense which these lizards have. Oc- 
casionally when one is angered he will wriggle and twist about with his head in 
an endeavor to use his horns on the hand which holds him. They also open their 
mouths and hiss when annoyed, and often will jump toward the person who 
disturbs them. When they bite they hold on, but the resulting pinch is not par- 
ticularly severe. Frank F. Gander reports that on two occasions males of this 
species have jumped at his foot and have bitten the sole of his shoe. 

The horned toads in coastal San Diego County appear to have a very short 
season of intensive activity. This is in the spring from about .April 15 to May 15. 
At this lime— at least in primitive areas— they are quite common. This was the 
case, for example, in the Ojos Negros Valley of Lower California on May 5, 1935. 
Here, in the morning, one crossed the road in front of the car every hundred 
yards or so. They seemed to be as plentiful as any lizard there. But at other seasons, 
even in the cool coastal belt they appear very scarce. 

This species occasionally perches on rocks for observation or to sun themselves. 
When the intruder approaches closely they run under the rock or into the near- 
est bush. 

While the horned toads do not have separable tails like so many lizards. I have 
found two specimens with tails partly cut off. 

This species has a considerable power of color change, and seem often to match 
the color of the soil or sand on which they arc found (Klaubcr, 1939). 

It has been suggested, and the suggestion questioned, that in mating the 
male turns the female over on her back. As with many lizards, the 'male 
biles and holds the skin at one side of the female’s neck. 

Problems. The paragraphs above give about all that is known of the nat- 
ural history of this species. Obviously much more is to be desired. 

References. Klauber. 1936, p. no {Ut. at.); Hem. 1939. pp. 93-9^ Tevis. 

*944. PP- *3 ‘ 5 . fig- 2. map (lit. at.); Van Denburgh. 1922, pp. 388-395, pi. 32 
(gen. ht.); Wood, 1936, p. 177 (lit. cit.). * ^ 


Californian Homed Lizard Phrynosoma coronatum jrontalc Van Den 
burgh 

(Fig. 20, p. 63; Fig. 86D, p. 289; PI. 76) 


Rang,. A discontinuous distribution, in the north occurring from the S-.n 
Francsco Bay region and northern Sacramento Valley to northwestern Los 
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P!. 76. Phrynosonta coronatum fronlale. A, Coalinga. California: male. B. C. Fresno, 
(;a!ifornia; male. 
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Angeles County, west of the Sierra Nevada. In the south, only in Baja Cali- 
fornia, west of the Sierra de Juarez and Sierra San Pedro Martir, from Lat. 
31° N. south to Lat. 29® N. Type locality — in the northern population, Bear 
Valley, San Benito County, California. (Map 22, p. 498.) 

Size. About the same as the San Diego horned lizard; the maximum 
measurement recorded is 89 mm. in.) snout to vent. 

Color. As in the San Diego horned lizard. 

Scalation. See Fig. 86D. Like the preceding species with the exception of 
the fact that the median (frontal) scales are not conspicuously enlarged and 
are rugose, rough, or striated. 

Recognition Characters. This species is very much like its close relative to 
the south, the San Diego horned lizard, from which it differs by having 
smaller frontal scales, which arc rugose or striated instead of smooth and 
large. 

Habitat. Like that of the preceding species. Occurs up to an elevation of at 
least 4500 feet. 

Habits. Very little more than that recorded for the southern race is known. 
Blood ejection from the eyes has been noted several times. In Baja California 
Tevis records that “the five horned toads from the vicinity of San Quintin 
and the northern Santo Domingo were found on flat, sandy ground sen- 
erally covered with low bushy growth. The inhabitants of Rosario said diat 
horned toads are abundant on the sandy ground of the willow thickets. One 
that I noted on the arid, maguey-dotted plain above Rosario ran swiftly into 
a hole under a maguey and had to be dug out.” 

Problems. The life history and habits are very poorly set forth in pub- 
lished accounts. Moreover, the southern population in Baja California is well 
worthy of further study. Although it is not an unknown situation for the 
range of one subspecies completely to divide that of another, still it is dis- 
tmctly unusual. With further study and specimens it may be possible to 
distinguish the isolated southern population from the northern one. 


Rcference. Tes-xs, 1944, pp. 13-15 (/,>. cit.y, Van Denburgh, 
pi. 33 (gen. /i/.). 


1922, pp. 395-40*. 


Hornless Homed Lizard Phrynosoma ditmarsi Stejneger 
(PI. 77 ) ^ 


Rangt Known only from extreme northern Sonora, but probably occurs 

m southern Arizona. Type locality-state of Sonora, Mexico, not far from 
boundary of Arizona. (Map 23, p. ,,99.) 

Size. The largest of the two known specimens measures y6 mm f, in ^ 
snout to vent, the tail 28 mm. (about 1 in ) ' ■' 

Color. Pale yellowish gray, reddish in life, with 3 faint, narrow, brownish. 



298 


HANDBOOK OF LIZARDS 



transverse bands on the middle and posterior part of the back, and i on the 
base of the tail. Ventral surfaces whitish, with obscure, dusky spots. 

Scalation. Head without horns; scales which form spines in other species 
appear in this as low protuberances; 2 rounded, flaring expansions on either 
side of head, separatee! medially by a narrow and deep notch; nostril placed 
on a line joining superciliary ridge with end of snout; supralabials small, 


Pi. 77. Vhrynosoma ditmarsi. Near the boundary of Arizona, state of Sonora. Mexico. 
Courtesy of New York Zoological Society. 

subequal; infralabials small, but increasing somewhat in size posteriorly and 
becoming keeled; chinshields increasing in size posteriorly and becoming 
very widely separated from infralabials posteriorly; since the sublabials are 
in almost a vertical plane with the infralabials, the jaw becomes enormously 
deepened as the two series diverge posteriorly; scales between chinshields 
and infralabials rugose, as are those on dorsal surface of the head, and of 
about the same size as the latter; a series of enlarged scales medial to chin- 
shields. Tympanum naked, but concealed behind a neck fold. 

Dorsal scales on body and tail small, interspersed with scattered, larger, 
bluntly keeled scales; ventral scales strongly keeled; femoral pores 9 to 14; 
postanals enlarged in males. One series of lateral abdominal scales. 
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Recognition Characters. The almost complete reduction of the head spines, 
the enormous vertical development of the lower jaw, and the strong keeling 
on the ventral surface are characters identifying this as the most bizarre of 
the horned lizards. 

Habits and Habitat. In its natural environment these are unknown. Dr. 
Raymond Diimars kept a specimen alive for about a year, feeding it ants, 
grasshoppers, crickets, and meal worms. 

When annoyed it would arch its back, point its snout downward, then make 
lumps of fully an inch from tlie ground, each jump accompanied by a miniature 
hiss which sounded like a sneeze. . . . Late in the afternoon it would so bury itself 
in the sand that only its nostrils and the crownlike top of the head were visible, 
and these so closely matched the color of the sand that close inspection was neces- 
sary to find it. 

The rarity of this horned lizard might be accounted for in consideration of its 
relatively smooth skin and absence of head spines rendering it an easy prey for 
various snakes. Thus the general abundance of those species with bristling body 
spines and long horns upon the head might also be explained (Ditmars). 

Problems. The first problem is to determine the normal habitat and habits 
i^f these creatures. For horned lizards, its elusivcncss is unique. 

References. Ditmars, 1936, pp. 67-68, pi. 18 (gen. lit.); Stejneger, 1906, pp 
565-567 (///.«>.). 


Pigmy Homed Lizard P/iry nosoma douglassii douglassii (Bell) 

(PI. 78) 

Range. Southern central British Columbia south through the eastern half 
of Washington and northern Idaho, Oregon east of the Sierra, and extreme 
northern California. Type locality— Columbia River. (Map 21, p. ^98.) 

Size. Maximum snout-vent measurement 64 mm. {2V- in.); tail a little 
less to a little more than Vi the length of head and body. 

Color. Generally rather dull. Dorsal surface slate gray, brownish, or yellow- 
ish; three transverse rows of 2 to 4 indistinct dark blotches, those on either 
side of dorsal line more clearly defined; the blotches usually arc li^ht-ed-ed 
posteriorly but anteriorly blend with the ground color. Tail banded above 
A dull dark blotch on either side of neck, just behind head. Belly white or 
yellowish, sometimes faintly sufTused with slate gray. 

Scalmon. Similar in many respects to that of d. hernandes, (Fig Svf All 

ea°ch othe h T" from 

!mtn ^ 3 or 4 temporals on each side, separated by 2 

small scales from occipital; a superciliary spine visible Nostril* r, i^ 

the cantha. r^ge or in line wiE^a tt. Llbia'ls incmatg somth'rEn si" 

postertorly; chmshields separated from infralabials by not more than 3 oE 4 
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rows of small scales, decreasing slightly in size at extreme posterior, else- 
where of about equal size. Gular scales nearly equal in size, smooth, flat, 
overlapping. A broad, granular, gular fold and preceding this a ventral fold 
between ear openings; several enlarged scales on a loose fold of skin on sides 
of neck between gular and intratympanic folds. Tympanum sometimes scaly 
and not easily discernible, at other times naked. 



PI. 78. Phrynosoma douglassii douglassii. Malheur Migratory Bird Refuge, Harney 
County, Oregon; female. U.S. Fish and Wildlife Service photograph. 


Dorsal scales highly irregular in size, many enlarged and keeled, others 
(most of the scales) small and nearly or fairly flat; largest scales coinciding in 
position with dark blotches. Tail with 4 series of enlarged scales distally; 
hind legs with scattered, enlarged, protruding scales; front leg with numerous 
enlarged, keeled scales, but these are not protruding like those on the hind 
leg. A single fringe of elongate scales at sides of abdomen. Belly scales small, 
pointed, smooth, flat, overlapping. Femoral pores 16 to 20 on each leg, the 
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two series separated medially by very few (2 to 3) scales. Enlarged postanals 
sometimes (not always) present. 

Recognition Characters. Within its range no other horned lizard occurs. 
Differences from the adjacent subspecies to the east, d. ornatissimnm, in- 
volve the larger size and larger horns of the latter. However, never have the 
various subspecies of dottglassii been satisfactorily defined, although authors 
almost universally agree that the e.xtensive variation is correlated with geo- 
graphic areas. Until the complex is studied in much more detail, and with 
much more care, than it has been in the past, the vague differences pointed out 
by previous authors and their local determinations must suffice for a basis of 
establishing lines between the ranges of the several forms presumably distinct. 

Habitat. Anderson and Slater state that in Oregon the species occurs mainly 
in the Upper Sonoran zone, but also in the Canadian and Transition. Cooper 
says they are found on open plains, usually among rocks and sand. 

Habits. Suckley (in Cooper) records a specimen which “when irritated 
would spring in a most threatening manner at anything pointed at it, at the 
same lime opening its mouth widely, and audibly hissing, after which it 
would inflate its body and show other evident marks of anger.” 

Milne brings up an interesting question concerning the mating habits of 
this species. Since at least some male horned lizards belonging to species 
with long horns retain their positions on the females by grabbing an occipital 
horn in their mouths, males of douglassii, as well as of other short-horned 
species, must resort to some other means of stabilization. No matings have 
ever been recorded for this species. As in c. blainvillii. the neck skin may be 
held. 

Problems. As mentioned above, the douglassii “complex” of the horned 
lizards is seriously in need of careful study; probably this is the outstanding 
problem remaining to be studied in the systematics of the United States 
lizards. Not only are the United States races in doubt, but also there is ques- 
tion of their relationship to another complex occurring in Mexico {orbiculare 
and its relatives). Klauber has published reasons for believing both com- 
plexes belong to but a single species, for which the name orbiculare would 
have to be used, since it is older than the name douglassii. The same conclu- 
sion was independently reached by Dr. L. C. Stuart (not published) ; and still 
another authority, Mr. C. M. Bogeri, briefly reviewing the species, writes in 
a letter that he believes Klauber’s arrangement probably correct. Thus all our 
United States races would be considered subspecies of orbiculare. as orbiculare 
douglassu. orbiculare ornatum. etc. Although it is clear that orbiculare and 
douglassii are closely related, together forming a distinct group of the genus 
neverthelws I hesitate to unite the two complexes as a single species. In le- 
viewmg the problem several years ago I concluded that the time was not 
yet ripe to assume an intergradation between the northernmost race of arbi- 
cutare and the southernmost subspecies of douglassii. In fact, douglassii is 
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known from as far south in Mexico as Durango, where it is represented by an 
extremely short-tailed subspecies {d. hrachycercum). Yet orbiculare is known 
from as far north as Chihuahua where the tail-body proportion remains as in 
southern Mexico, much greater than in d. hrachycercum and higher than in 
most other douglassii subspecies. If there were a gradual decrease in tail-body 
proportion in orbiculare toward the north, intergradation of the two species 
would seem more likely. 

Not only is the tail longer in orbiculare than in the geographically over- 
lapping subspecies of douglassU, but in all forms of the former complex the 
occipital horns are distinctly (sometimes much) larger than the superciliary 
spines; in douglassU (all races) the superciliary and occipital horns are sub- 
equal in size. 

Because of these facts I believe the assumption of common specificity of 
orbiculare and douglassU is not yet certain. The matter needs further study 
to prove the degree of relationship, however; it is by no means a closed 
subject. 

References. Anderson and Slater, 1941, pp. iit, 114, 116 (Ore.); Cooper, i860, 
pp. 294-295 (Wash.)-, Cowan, 1936, p. Kao, British Columbia (Can.)-, Gordon, 
^ 939 > P- 68 (Ore.); Klauber, 1939, p. 63 (Aris.); Milne, 1938, p. 200 (lit. cil.); 
Owen, 1940, p. 170 (Wash.); Van Denburgh, 1922, pp. 368-377, description, dis- 
cussion, range, localities, synonymy, habits (gen. lit.). 

Eastern Short-horned Lizard Phrynosoma douglassU brevirostre 
(Girard) 

(PI. 79) 

Range. Western Kansas diagonally northward In the western central plains 
to northern central Montana and, presumably, southern Alberta and Sas- 
katchewan. Type locality — Pole Creek, Nebraska. (Map 21, p. 498.) 

Size. Maximum snout-vent measurement about 76 mm. (3 in.); tail about 
head-body length or less. 

Color. Ground color gray or brown; on either side of middorsal line a 
series of 3 or 4 irregularly outlined dark blotches, and sometimes (especi.illy 
in young) a similar outer series on each side. When present, the spots in the 
outer series are less well defined than those nearer the median line, and they 
may be more or less continuous with them. The median blotches are light- 
edged posteriorly but their anterior edges blend gradually with the ground 
color. There is a large, indistinct, dark blotch on either side of the neck 
immediately behind the head. The lateral fringe of spines is whitish. The 
belly is usually light, but may be black-speckled. The gular region is usual y 
mottled with gray. 

Scalation. Similar in many respects to that of d. hernandesi (Fig. 87). ^ 

in d. douglassU but spines on head larger, and the occipital spine parallel to 
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the temporals, not erect. So far as known the tympanum is always naked. The 
range in variation in femoral pore count is not recorded. 

Recognition Chanicters. Within its range no other species of short-horned 
horned lizards occur. Comparisons with other races of douglassii are given 
in the key. 

Habitat. In Nebraska they are “locally common in certain areas in the 
semi-arid short grass plains of the e.xireme western end of the state. They 



PI. 79. Phyuosomu tiougiaisu brevirostre. Casper. Wyoantij'-, teinalc. 


are usually found in fairly rough terrain. Large numbers have been taken 
around the fossil diggings near Agate and Hemingford” (Hudson) 

Habits. Hudson found the diet to consist mostly of grasshoppers and ants, 
with a few beetles included. In spite of their small size they can swallow 
“fully winged grasshoppers well over an inch long.” 

The eastern short-horned lizard is known to give birth to the young. The 

broods contain some 5 or 6 individuals. Not impossibly are several broods 

carried at once, as Hudson records one female that contained “six young 

about ready to be born and four large eggs. The young measured abt.ut 
1-2 inches. ’ 

Problems. Most authors have considered brevirostre a distinct species. Since 
Its characters in their variation appear to overlap those of other races, how- 


304 


HANDBOOK OF LIZARDS 


ever, and since it is by no means certain that the apparent isolation of brevi- 
rostre is real, there is little reason to hold it as a distinct species. 

The race has never been adequately described or the variation recorded. 

1 4 . . I Burt, 1927, pp. 53-54, type locality {lit. cit.)-, Girard, 1858, p. 397, 

esenption {lit. cit.)\ Hudson, 1942, pp. 36-38, pi. 6, fig. 3, map 14, Nebraska, 
habits, habitat, localities {Nebr.)\ Stejneger, 1890, p. 113, status {lit. cit.). 

Mountain Short-homed Lizard Phrynosoma douglassii hernandcsi 
(Girard) 

(Fig. 87, p. 289; PI. 80) 

Range. Mountains and plateaux of eastern and central Arizona south of the 
Grand Canyon region and Little Colorado River, of central southern and 
western New Mexico, and of extreme western Texas. Type locality — New 
Mexico. (Map 21, p. 498.) 



Pi. 80. Phrynosoma douglassii hernandesi. A, B, Dos Cabezas Mountains, Cochise 
County, Arizona. U.S. Fish and Wildlife Service photographs. C, Cloudcroft, New 
Mexico. 


Size. Maximum snout-vent measurement 96 mm. (3% in.) ; tail a little less 
to a little more than Vi the length of head and body. 

Color. As in d. brevirostre except dark neck blotch large and distinct; head 
often pinkish or yellowish, and the temporal regions reddish; ground color 
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variable, sometimes reddish or yellowish; belly frequently mottled or suf- 
fused with gray. 

Scalation. See Fig. 87. As in d. dottglassii except horns on head larger; occip- 
ital horns usually parallel with temporals, seldom erect. Femoral pores ii 
to 19 on each side. 

Recognition Characters. The relatively short horns and single fringe of 
scales on the sides of the abdomen will separate this from any other species 
of horned lizards occurring within its range. 

Habitat. Pihon<edar and pine-spruce associations of mountains and pla- 
teaux from about 500 to 9500 feet in elevation. 

Habits. Usually these lizards are found on sunny days as they move about 
on the ground. Like other horned lizards they are easily captured. 

The food consists of ants and other small insects as a rule, although large 
beetles and snails are eaten at times. One specimen has been recorded as 
eating young of its own species. 

Dodge states that specimens sometimes showed considerable spirit, rushing 
at his foot with open mouth, hissing viciously. He cites two Hopi Indian 
myths which attribute to the animal great healing power and ability to bring 
large families. 

The young are born in July and August and number 8 to 30. 

Problems. The distribution of this subspecies is not well known, especially 
toward the north, where its range meets that of d. ornatissimum. Little has 
been recorded of its natural history. 

Rejerences. Dodge, 1938, pp. 31-33, fig., habits, habitat (Ariz.); Ruthven, 1907, 
pp. 542-544, description, variation, habitat (Ariz.)] Smith, 1941, p. 114, birth {lit. 
cit.)\ Van Denburgh, 1922, pp. 382-385, pi. 31, description, variation, broods, 
synonymy, localities, range (gen. lit.). 

Desert Short-homed Lizard Phrynosoma dottglassii ornatissimum 
(Girard) 

(PI. 81) 

Range. Northwestern New Mexico diagonally northward through north- 
ern Arizona and southwestern Wyoming to central and western Idaho and 
presumably southwestern Montana. Type locality— mountainous region of 
New Mexico. (Map 21, p. 498.) 

Size. Maximum snout-vent measurement about 84 mm. (3^0 in.); tail a 
little more or less than 3 ^ the length of head and body. The greatest total 
length recorded is 128 mm. (5 in.). The race is apparently smaller than d. 
hernandesi. 

Color. As in d. hernandesi except head not reddish. 

Scalation. As in d. hernandesi (Fig. 87) except tympanum sometimes scaly 
instead of naked; femoral pores 13 to 18; occipital horns more nearly erect. 
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Recognition Characters. The short horns and single fringe of scales on ihc 
sides of the abdomen separate this subspecies from any other horned lizard 
occurring within its range. 

Habitat. Plains and mountains to elevations of at least 9000 feet above sea 
level. 

Habits. In Nevada, Ruthven and Gaige observed that 



I’l. 81. 1‘hrynosoma dotiglassit otnatissinuim. A. Walnut Canyon. Arizona. B. Colorado. 
C, Walnut Canyon. Arizona; male. 


as a rule the horned loads were found during the warmer parts of the day. At night 
they burrowed beneath the surface of the ground. The adults kept rather closely 
to the shelter of the bushes, in which situation their coloration is quite protective 
as they very closely resemble the lumps of earth spotted with shadows which are 
common in this habitat. The young seem to roam about more than the adiilts, ^ 
least they were found more often in the open Owing to their form and the ab- 
sence of markings they look very much like small lumps of earth in the sunshine. 

The food consists largely of insects, the bulk of which is ants. Velvet ants, 
beetles, grasshoppers, larval moths, and butterflies, as well as numerous other 

kinds of insects, are also taken. . . 

Mating has been recorded in middle April. The young arc born in Augi . 

and number from ft to 12 or more. 
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Problems. The distribution, characters, and areas of intergradation with 
adjacent subspecies arc not well known, as mentioned previously. 

References. Ellis and Henderson, 1915, p. 260, Colorado records, as P. b. hernan- 
dcsi (Colo.); Knowlion, 1934, p. 1002, food; idem. 1942, p. 602, food; Knowlton 
and Janes, 1933, p. 1015, food; idem, 1934, p. 12, figs, i A,B. food; Knowlton and 
Thomas. 1934, p. 258, food; idem. 1936, p. 65, food; (all lit. cit.); Linsdale, 1940, 
p. 232, fig. 16, map, Nevada localities (iVer.); Ruihven and Gaige, 1915, pp 23- 
25. habits, habitat, Nevada (Neif.)-, Slater, 1941, p. 93, Idaho records (Idaho)-, 
Stuart, 1932, p. 30, habitat (Utah)-, Van Denburgh, 1922, pp. 377-381. pi. 30, de 
scription, synonymy, range, localities (gen. lit.)-, Woodbury, 1931, pp. 47-49, figs. 
16-17, Utah, description, habits, habitat (Utah). 

Salt Lake Short-homed Lizard Phrynosoma douglassii ornatum Girard 
(PI. 82) 

Range. The Salt Lake basin. Type locality — Salt Lake. (Map 21, p. 498.) 

Size. Probably as in d. ornatissimtim. 

Color. Frequently ncvuly uniform gray; when a pattern is evident, it is like 
that of d. ornaiissimum, with large, indistinct, dorsal spots. 

Scalation. As in d. ornaiissimum except as stated in the key (p. 290). Most 
characters are like those shown in Fig. 87 for d. hernandesi. 



PI. 82. Phrynosoma douglassii ornatum. Salt Lake Valley. Utah. Maas photographs. 
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Recognition Characters. The only other horned lizard occurring in the 
same area is P. platyrhinos, which is most easily distinguished by the much 
larger posterior chinshields and the larger head spines. 

Habitat. Semiarid, alkaline flats amongst Russian thistle, shadscale, sage- 
brush, greasewood, etc. 

Habits. The food consists largely of ants, although many other kinds of 
insects are eaten. 

Eight to 14 young are born in August. Pack suggests that they are usually 
born between 6:00 p.m. and 7:30 A.^^. At birth they weigh 0.5 to 0.9 grams 
and before hibernation double or triple this weight. 

Problems. Not all authors agree that the Salt Lake Valley specimens arc 
different from d. ornatissimum; as for other subspecies of douglassii a careful 
study is necessary. 

References. Knowlton and Janes, 1932, p. 470, food (lit. cit.); Pack, 1918, pp. 91- 
92, habitat, food, broods (lit. cit.)-, Stejneger, 1919, p. 4, status (Vtah)\ Tanner, 
1928, pp. 26-27, characters of race (Utah)\ idem, 1942, p. 60, birth weights and 
prehibernation growth (///. cit.). 


Flat-tailed Horned Lizard Phrynosoma mcallii (Hallowell) 


(Fig. 88, p. 309; PI. 83) 

Range. Extreme southeastern California and southwestern Arizona, north- 
western Sonora, and probably northeastern Baja California. Type locality— 
Colorado Desert between Vallecita and Camp Yuma, 160 miles east of San 
Diego, California. (Map 20, p. 497.) 

Size. Specimens reaching a length of 81 mm. (3^/10 in.) have been recorded. 
The tail varies from a little less to a little more than Vz the head-body length. 

Color. Very light gray, nearly white, to yellowish olive above. A narrow, 
dark, vertebral stripe, extending from the frontal region of the head to the 
rump. A brown blotch on each shoulder, just above arm insertion. Two 
series of small, rounded, brown blotches on either side of back, each sur- 
rounding a large spine; on the tail these fuse to form a series of dim cross- 
bands. The limbs and head may be sparsely speckled. Lower surfaces white. 


unmarked. , , 1 

Scalation. See Fig. 88. Two very long occipital horns; 3 temporal horns, tn 

2 posterior very elongate, the last narrowly separated from others; tempor 

horns more or less continuous with a series of subocular horns; an 

superciliary spine, and a number of other scattered, low pines, na 

markedly within the line of the canthi; infralabials small, 

incomplete row of tiny scales from a series of ‘ 

spines decreasing in size anteriorly. A longitudinal series of 

scales on either side of throat, halfway between the midhne and chinshield 
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2 separated, elongate spines on either side of middle gular region behind 
head; a group of spines on sides of neck. Chest scales abruptly differentiated 
from granular gulars, somewhat larger than belly scales, keeled and a little 
protruding. Belly scales feebly keeled. Tympanum and ear opening not dis- 
cernible. 

Dorsal scales minute, certain scattered ones enlarged, keeled, protruding; a 
series of flat scales on either side of vertebral line; a series of slender spines 



Fig. 88. Phrynosoma nt’callii. From Cope. 


along sides of body, separated by a narrow granular area from belly scales; 
some of the extreme lateral belly scales enlarged, keeled, but not forming a 
regular series. Tail broad, flat, with a series of enlarged flat scales on cither 
side of the midline; a series of slender scales along side of tail; a group of 
similar spines on either side of anus and at base of tail on the ventral surLcc. 
Femoral pores 17 to 23. 

Recognition Characters. The dark vertebral streak, the absence of an ear 
opening, the large flat tail, and the very elongate occipital horns are all char- 
acteristic of this species and distinguish it from all other horned lizards. 

Habitat. “Sand hills,” “sandy, gravelly desert,” or “level or undulating sand 
with richer vegetation” summarize the published accounts of the habitat. 

Habits. Like many other horned lizards, the food consists, to a very large 
extent, of ants. “One was found sitting on an ant hill, but not an ant was in 
sight although a half hour later they were swarming over it. It seemed as 
though the ants remained under cover in the nest as long as the lizard was 
watching them” (Van Denburgh). 

[Klaubcr] found this species most plentiful in midmorning in late April and 
the first wwk of May. Like many species of horned toads, they usually spend the 
night just below the surface of the sand. They cover themselves by violent wriggles, 



PI. 83. Phrynosoma m'ca/lii. Near Tin Horn, California: male. 

without going forward. While tame, like all the horned toads, the horns of its 
head are so sharp that it can pierce the skin as it wriggles trying to escape. The 
stomach of a specimen from Harper’s Well contained nematodes. 

Wood’s notes on egg laying in m’callii must refer to some other species, lor 
m'callii docs not occur at Tucumcari, New Mexico, whence the specimen was 
said to conic. By inference the notes may apply to corniitnm. the only long- 

horned horned lizard known in New Mexico. 

Problems. Tlic generic status of this species— whether it deserves a separate 
genus, Anota—\s an attractive problem. The life history is also little known. 

References. Klaubcr, 1939, pp. 33, 65, 75, 80, 83, 95, table 5, habits, habitat, 
localities (/iriz.)-. V'an Denburgh, 1922, pp. 428-430, pi- 37* description, oca 1 le > 
habits (gen. lit.); Wood, 1936, pp. 69-70 (lit. cit.). 
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Bleached Homed Lizard Phrynosoma modestum Girard 
(Fig. 89, p. 312; PI. 84) 

Range. Western Texas 10 southeastern Arizona, northward to northern 
New Mexico and perhaps southern Colorado, southward to central Sonora, 
central Zacatecas, northern San Luis Potosi and central Nuevo Leon. Type 
locality— Rio Grande west of San Antonio, Texas, and between San Antonio 
and E! Paso. (Map 22, p. 498.) 

Size. A rather small species, reaching a maximum snout-vent length of 



PI. 84. Phrynosoma modestum. A, B, Dcrning, New Mexico; female. C, El Paso, Texas; 
male. 


about 68 mm. (2^M« in.). The tail varies from a little less than H to % the 
head-body length. 

Color. The markings of this species generally are distinctive. The ground 
color varies from very light gray and yellowish gray to light brown. On each 
side of the neck is a large, dark brown blotch, extending to head and nearly 
meeting each other medially. There is a large dark spot in the groin, extend- 
ing forward on the sides nearly halfway to the axilla, and narrowly separated 
frorn its mate in front of the rump. A similar blotch is present on either sitle 
of the base of the tail. All these markings may be very dim, or even absent; 
most constant of all arc the neck blotches. The tail has narrow dark bands 
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above, and on the body there may be dim, narrow, dark crossbands. The 
ventral surfaces are white, unmarked. 

Sedation. See Fig. 89. A relatively short occipital spine on each side: a 
somewhat shorter posterior temporal spine, and a series of 5 other temporal 
and subocular spines extending in a series to below middle of eye, decreasing 
in size anteriorly; no ear opening; nares distinctly within canthi; infralabials 
in contact with a series of 7 enlarged, blunt chinshields; no enlarged gulars; 
2 groups of slightly enlarged scales on sides of neck. Ventrals perfectly smooth, 
flat; femoral pores 10 to 15; males with or without enlarged postanals. 



Fic. 8g. Phrynosotna modestum. From Cope. 


Dorsal scales small, irregular in size, interspersed with enlarged, keeled, 
slightly elevated scales, not spinelike; no series of spines along sides of ab- 
domen or tail; scattered enlarged scales on tail; a scries of elongate spines 
near cither side of anus on base of tail. 

Recognition Characters. The absence of a lateral fringe of scales and of a 
visible tympanum, and the short horns distinguish this small species from all 
other United Slates horned lizards. 

Habitat. Desert plains amongst shrubby vegetation, on gravelly soil. 

Habits. Little is recorded. They are sedentary lizards, remaining in a spot 
until one approaches within a very few feet. They make short, quick runs and 
are so well protected by concealing coloration that they are usually seen only 
because they run from almost under foot. Cope found them abundant in New 
Mexico in August, but saw none in a two-day visit in June. 

The food consists largely of ants, but beetles have been found in their 
stomachs. Cockerell reports that a western collared lizard ate two of these 
horned lizards. 
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The ability to change color is very great. The black lateral spots may vary 
greatly in intensity and even become pink under certain conditions. Cockerell 
says some specimens are bluish in color. 

Nematodes are commonly harbored in the stomach. 

Problems. The natural history has not been studied. 

References. Cope, 1883, pp. 10, 12 (lit. at.); Ruthven, 1907, pp. 550-552, color 
variation, habits, habitat (Ariz.); Van Denburgh, 1922, pp. 430-433, pi. 38 (gen. 
lit.). 

Desert Horned Lizard P/irynosoma platyrhitios platyrhinos Girard 
(Fig. 90. p. 315; PI. 85) 

Range. Southeastern Washington and Idaho southward to northeastern 
Baja California, and from eastern California westward to western Utah and 
western Arizona. Type locality — Great Salt Lake. (Map 23, p. 499.) 

Size. A rather large species, reaching at least 94 mm. (^% in.) from snout 
to vent. The tail is about the head-body length, or a little less. 

Color. Markings usually rather bright, well defined. A narrow, light, verte- 
bral streak usually evident; on either side of this, on neck, is a large black 
blotch, white-bordered medially, with a sharply defined, curved, postero- 
medial border. Three or 4 dark, undulating blotches on either side of back, 
extending halfway to edge of abdomen; these bands grading into the ground 
color anteriorly but with sharply defined, white-edged, coarsely denticulate, 
posterior borders. In a large, median, oval area, excluding the sides of the 
abdomen, are scattered white spots partly separated from each other by short 
brown lines. The sides of the back are more nearly a uniform light brown, 
with some evidence of the median crossbands. The tail is similarly banded. 
The hind legs have a few fairly distinct bands; the forelegs are nearly uni- 
form. There are flecks of dark color on the head. 

The ventral surfaces are white; the gular region is dotted with a few small, 
distinct, black spots; the posterior part of the belly, the subcaudal surface, the 
prcanal region, and the posteroventral surface of the thigh are similarly 
marked; the chest may not be spotted. 

Scalation. See Fig. 90. A moderate occipital horn on either side; a con- 
tinuous series of smaller temporal and subocular spines, smaller anteriorly; an 
obtuse superciliary spine; other head scales rugose; nostrils within canthi; 
infralabials separated by 1 or 2 rows of small scales from a series of 7 or 8 
enlarged, keeled, obtusely pointed chinshields; gular scales equal, save for 
a feebly defined ridge laterally near the posterior chinshields; 2 groups of 
spines on sides of neck; tympanum cither scaly or naked; vemrals smooth, 

flat; femoral pores 6 to 12, extending far onto preanal region; enlarged 
posianals present in males. 

Dorsal scales small, interspersed with numerous enlarged, pointed spines 






PI. 85. I’hryiiosotva platyr/iinos platyrhinos. A, San Diego County, Calitornia; male. 
B, 22 miles north of Ajo, Arizona. C, Monroe. Utah. 


frequently not keeled; a fringe of short spines on edge of abdomen; scattered 
spines on tail; a diagonal series of spines near anus on each side of base of 
tail. 

Recognition Characters. The single row of spines in the lateral belly fringe 
and the single, elongate, temporal spine on each side will identify this species 
and separate it from all other United States horned lizards. Also character' 
istic arc the exposed tympanum, the absence of enlarged gular scales, the 
femoral pores invading the preanal region, the spotted belly, and the large 
chinshields. 

Habitat. This is the most common and widespread of the western desert 
horned lizards. They are found generally in valleys or flat areas up to an 
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elevation of 6500 feet. Sandy or gravelly soil is preferred. The habitat may be 
among scattered rocks or in regions of low vegetation. They do not occur 
on open desert where there is no cover in the form of rocks or plants. 

Habits. Where rocks occur, these lizards can be seen in abundance sunning 
themselves on them, at temperatures that feel uncomfortable to humans. 
When approached at such times, Klauber observed that they ducked their 
heads as if to dodge a blow, but did not attempt to run. Where bushes form 
the cover, they usually run under them when disturbed while basking or 
foraging away from their protection, and frequently allow themselves to be 



Fig. 90. Phrynosoma p. platyrhinos. From Cope. 


picked up without further attempt to escape. This means of escape is chosen 
in preference to mammal burrows. “When hard pressed it crawled close to 
the stalk of a bush, around which it dodged with considerable alacrity. When 
it ran any great distance it often raised its tail above the level of the sand in 
a manner suggestive of the more agile Callisaurus” (Richardson). In some 
areas the species finds cover, scant though it may be, under Russian thistle. 
When picked up they may “play possum,” keeping the legs close to the body 

and not moving. Upon being picked up they may open their mouths and 
hiss slightly. 

Activity continues during a large part of the day. Specimens have been 
observed sunning themselves as early as 5:00 a.m., and others are active as 
late as half an hour after sunset. At night they seek underground protection; 
it is probable that they fashion their own retreats by scooping the sand away 
laterally until only the head remains near or at the surface. 
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Shedding specimens have been observed on July 3. 

The food consists largely of ants, but other arthropods, particularly beetles, 
are taken occasionally. Parasitic roundworms frequently occur in rheir 
stomachs. 

Mating has been observed June 10, but no doubt generally occurs earlier. 
The eggs number 9 to 13 and are laid sometime after the middle of June. 
Young hatchlings have been observed on July 31. Hibernation begins early in 
November and continues until about the first of March. 

The trait of squirting blood from the eye, common to many horned lizards, 
has not been observed in this species. 

Color change is dependent primarily upon temperature, secondarily upon 
illumination and other factors. At high temperatures (about 100® F.) the 
light phase is assumed, and at low temperatures the dark phase occurs. At 
moderate temperatures, however, the presence of light induces the dark phase, 
of darkness the light phase. 

The production of the change of phases in response to presence or absence of 
illumination can be carried out for a long time without signs of fatigue in the 
animal s mechanism. . . . Darkening can usually be seen in one minute’s time. 
Of course, complete change requires a longer interval, ten to fifteen minutes or 
more. Even in an hour’s time the complete change may not have occurred if the 
temperature is relatively low (Atsatt). 

Problems. The range of this form is not well known in the north, nor has 
the life history been well studied. 

References. Atsatt, 1939, pp. 260-262, fig. 8, color change (lit. cit.)\ Klauber, 
*939> PP- 33» 69, 73, 75, 80, 83, 94, table 15, habits, habitat (Ariz.)\ Linsdalc, 1938, 
p. 28, habitat (Nev.)\ idem, 1940, pp. 232-235, fig. 16, Nevada records, habits, 
habitat {Nev.)\ Richardson, 1915, pp. 422-423, habits, food, eggs {Nev.)\ Stuart, 
1932, p. 30, habitat {Utah)\ Taylor, 1912, pp. 351-352, habits, habitat, eggs (Nev.)\ 
Van Denburgh, 1922, pp. 421-426, pi. 36, synonymy, description, variation, range, 
localities, habits (gen. lit.). 

For detailed notes on food, sec Knowlton, 1934, pp. 1002-1003; Knowlton and 
Janes, 1932, p. 470; idem, 1933, p. 1015; idem, 1934, pp. 12-13, ^5 Knowlton 

and Thomas, 1934, p. 259; idem, 1934, p. 264; idem, 1936, p. 65 (all lit. cit.). 

Regal Horned Lizard Phrynosoma solare Gray 
(Fig. 85, p. 288; PI. 86) 

Range. The southwestern corner of Arizona, central and western Sonora, 
and extreme northeastern Baja California. Type locality— "California,” by 
error, since the species is not known from that state. (Map 22, p. 49^-) 

Size. A rather large species, reaching a maximum snout-vent length of a 
little more than 100 mm., the largest recorded specimen measuring 103 mm. 
(4H in.). The tail is about the head-body length. 
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Color. The median dorsal ground color in a broad, oval area is pale gray 
to yellow or reddish gray; the sides are distinctly darker. There may be a 
median white line or not. Three dark undulate crossbands or spots may be 
present on either side of the median line of the back; they may be fused with 
spots in a similar lateral series, or with each other, producing longitudinal 
dark bands. There is a dark area on each side of the neck, more or less 
merging with the color of the sides of the body. Although the dark para- 
vertebral spots may be bordered posteriorly by light areas, none of the dark 


PI. 86. Phrytiosoma solare. A, C, Tucson. Arizona; female. B, Santa Rita Mountains 
Arizona: male. 

markings above mentioned arc sharply defined. The limbs may have vague 
dark marks. The head is yellowish, stippled or clouded (or both) with dark 
brown. The tail has narrow, dark crossbars. The keels on the paravertebral 
tubercles are brown. The ventral surfaces of chin, belly, preanal region, and 
ind legs have small, scattered, black or dark brown spois^ 

See Fig. 85. The unique feature in the scutellation of this species 
ot horned lizard is the presence of two occipital horns on each side instead of 
the usual one There arc 4 temporal spines, decreasing in size anteriorly, not 
reaching lip, forming a practically continuous series with the occipital horns 
and thus forming a semblance of a ‘'crown." on which the name is based 

bteaX ^ chinshields 

increasing ,n size posteriorly, reach the rictus oris. A single longitudinal 
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senes of enlarged throat scales on each side; a transverse scries of enlarged 
scales immediately preceding chest; 2 groups of enlarged tubercles on sides 
of neck. A single series of enlarged lateral abdominal scales; scattered en- 
larged scales on back, strongly keeled, pointed, arranged in irregular longi- 
tudinal series, those nearer median line largest. Femoral pores 14 to 26; 
enlarged postanals usually present in males. 

Recognition Characters. There is no other horned lizard in the United 
States with 4 occipital horns. 

Habitat. This species is characteristic of greasewood and mesquite associa- 
tions of plains and mountain valleys. They may occur at considerable eleva- 
tions, however, as Ortenburger found one “near the highest point on the 
road between Oracle and Mammoth.” 

Habits. “In the mesquite association these lizards are most frequently 
found lying quietly on the ground under a clump of nopal {Opuntia sp.) ; if 
disturbed upon the open sand they run to the nopal clumps if at all possible” 
(Ortenburger). Like other horned lizards, these strongly tilt the body; when 
one side is scratched the other will tilt as high as the legs can lift it, while the 
opposite is depressed to the ground. This tilting proclivity is put to good use 
in late evenings, when it is said that these lizards incline themselves toward 
the setting sun in order to receive the full benefit of its rays. 

Gloyd records finding one near an ant nest that had eaten quantities of 
these insects. 

Problems. An analysis of the variation in this species may possibly reveal 
two or more geographic races; Sonoran specimens seem a little different, and 
Ortenburger comments that the one taken at high elevation in the Santa 
Catalinas also was unusual in character. The natural history is practically 
unknown. 

References. Gloyd, 1937, p. 113 {Ariz.)\ Ortenburger, 1926, p. 108 {Ariz.)\ Van 
Denburgh, 1922, pp. 406-409, pi. 34 {gen. lit.). 


The Poreless Utiform Section 


Only one other group of the iguanids of North America lacks pores; .hat 
group is the leaf-toed section, including Anolis. In Central and South Amer- 
ica there are still other sections of the family that lack pores; in fact by tar 
the largest part of South American iguanids lacks pores, contrary to the situa- 
tion in North America. The single genus, Leiocephalus. here treated in tie 
poreless utiform section, is included only because of the importation ot a 
single form from the Bahamas, and its establishment, at ;; 

near Miami. The section is not a normal, endemic part of the United 


lizard fauna. .. 1 . C/mmK 

The section is widely distributed in the West Indies and western South 



FAMILY IGUANIDAE: GENUS LEIOCEFHALUS 


319 

America, where it is represented by a number of genera. The exact number is 
not known since the South and Central American genera of the family have 
never been segregated into groups to show relationship and phylogeny. About 
four or five genera appear to belong to this section. 


The Crested Keeled Lizards 
Genus LEIOCEPHALVS Gray 

This is a large tropical genus distributcti rather widely in western South 
America and in the West Indies. It is included here on the basis of specimens 
imported from the Bahama Islands and released near Miami, Florida, where 
they have apparently established themselves in the new environment. 

The genus is related to Scehporits. although the relationship is not ex- 
tremely close. The general form is rather similiar, however, and indicates a 
similarity of habits. 

The species occurring in the United States is oviparous. 


Bahaman Crested Lizard Leiocephalits carinatiis virescens Stejneger 

Range. Green Cay, Bahama Islands; introduced into region about Miami. 
Florida. Type locality — Green Cay, Bahamas. 

Size. An adult measures 87 mm. (3*/^ in.) snout to vent; the tail is about 
I Vs times as long as the head and body. The limbs are stout, the body much 
like that of the fence lizards. 

Co/or. Gray or brownish above. Some of the vertebral scales dark-edged; a 
narrow light area borders this, and then a broken dark streak or a series of 
small dark spots extends from neck to tail. The sides of the neck and body 
may be a little darker. There are a number of narrow dark bands in the tail, 
more distinct distally. On the head are a number of irregular, dark brown 
streaks and flecks. 

The throat has rather large, irregular, scattered, dark spots, sometimes very 
dim; they occasionally extend onto the chest, where they become smaller and 
less distinct. The belly is immaculate or with vague, dark flecks. The sub- 
caudal surface shows some evidence of the dorsal dark rings, especially toward 
the tip. 

Scalation. Scales rather large, keeled, pointed, about 51 to 55 from occiput 
to base of tail; dorsal scales in slightly converging rows; vertebral row con- 
tinuous, composed of slightly enlarged, heavily keeled scales; on tail this row 
is more prominent, serrate; the tail is also slightly flattened laterally. 

Head scales enlarged, convex; 5 to 7 large supraoculars; a very narrow, 



320 


HANDBOOK OF LIZARDS 


elongate occipital bordered by a pair of elongate parictals in turn bordered 
by a pair of very large, rounded parietals; frontal divided into ^ scales; lorila- 
bials not continuous around snout behind rostral; nasal in contact with ros- 
tral; prcfrontals, frontonasals, and intcrnasals irregular; an elongate sub- 
ocular, in contact with supralabials. 

Recognition Characters. The spinosc, rather large, dorsal scales, and the 
absence of the femoral pores characterize this species and will separate it from 
any other occurring in Florida. The very narrow occipital, the 2 parictals on 
each side, the four fronials, the nasal in contact with rostral, the absence of 
postrostrals, and the enlarged vertebral scales (especially on tail) arc also 
distinctive characters. 

Remarl{s. This form was first recorded from the United States by Barbour, 
who remarked concerning it, “I confess that the presence of this race in the 
outskirts of North Miami puzzled me completely, until it occurred to me 
that last year at Opalocka Zoo I saw several cages full of Leiocephah which 
someone had brought back from some of the smaller Bahama islands.” The 
basis for the record was one of “two lizards which had been found by some 
of the students of Mrs. Palmer, teacher of Biology in the Edison High School 
in North Miami.” Little more is known of the existence of the species in this 
country. Carr in 1940 stated, “I know little of this introduced Bahamian form 
beyond Barbour’s remarks (1956) concerning its occurrences in the Miami 
area. Frank N. Young recently saw two specimens in a pet shop in Miami; 
these specimens, one of which laid an egg after its capture, were said by the 
proprietor of the shop to have been taken in Miami.” 

References. Barbour, 1936, p. 113, as quoted above {Fla.); Carr, 1940. p. 72, as 
quoted (Fla.); Stejneger, 1900, p. 471, brief description (lit. cit.). 



The Plate-bellied Night Lizards 
Family XANTUSIIDAE 


This is a small family of only four 
genera and but few species. The largest genus, in number of species, is our 
own Xantusia. The family occurs from southwestern United States to Panama 
and in Cuba. All species are small, the largest having a snout-vent length of 
not over 6 inches. 

The family has peculiar characters, and the lizards are as peculiar in habits. 
The pupils arc vertical and there are no eyelids; the belly is provided with 
rectangular plates, and the dorsal surface is granular, with or without scat- 
tered, enlarged tubercles; there are no osteoderms; large, regular plates are 
on the head; femoral pores arc present; and the young are born. All the 
species are secretive and nocturnal, and several are rather rare. 


The Night Lizards 
Genus XANTUSIA Baird 

Five species are recognized in this genus, restricted to southern California, 
Arizona, Baja California, and adjacent islands. One of the species was only 
rather recently (1931) discovered and described, from Arizona. Only »)ne 
species is exiralimital — gilberti of the Cape region of Baja California. All 
were at one time considered very rare, but with the development of better 
collecting methods at least those of the United States have become common 
in collections. The most successful single collecting method is that of looking 
for and removing thin flakes loosened from the faces of granite boulders. 
These form on granite rocks as a result of the rapid and considerable changes 
m temperature that accompany desert conditions, and under them night 
lizards as well as other animals find protection. So characteristic are these 
lizards of granite boulders with exfoliated flakes that wherever one finds the 
condition one expects Xantusia. 

Some details of the scutellation of a typical species are shown in Fig. 91. 
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Fig. 91. Typical scutcllation in Xaniusia, from X. henshatvt, Tejon Pass, 
California. A, top of head; B, side of head; C, section of side of body: 
D, ventral view of right Iiind leg and anal region; E, underside of head. 
From Cope. 


KEY TO SPECIES OF XANTUSIA 

r. Ventral plates in 16 longitudinal series at middle of belly; 2 series 
of small plates (superciliaries and supraoculars) over eye (Fig. 

92) riversiana (p. 527) 

Ventral plates in 12 or 14 longitudinal series; one series of plates 
(superciliaries) over eye (Fig. 91A) 2 



superciliaries 

supraoculars 

occipifais 

suprafempora/s 


Fig. 92. Xantiisia nvetsiana. top of head. From Cope, 


2. Ventral plates in 14 scries; dark spots very large, separated from each 

other by narrow light areas hcnshaw'i (p. 3 ^ 5 ' 

Ventral plates in 12 rows; dark spots small, occupying much less 

space than light areas u 

2 Dorsal granules across middle of back 43 to 50; lamellae under fouri 

.0=25.0.6 ( f . in ') 

Dorsal granular scales 33 to 40 across middle of back; lamellae under 

fourth toe .8 .0 20 (P- 
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Arizona Night Lizard Xantusia arizonae Klauber 

(PL 87) 

Range. Central and western central Arizona. Type locality — Weaver 
Mountains, i mile south of Yarnell, Yavapai County, Arizona. Recorded 
elsewhere only from Valentine, Mohave County; McCloud Mountains, 3 
miles north of Hillside. Yavapai County; Superstition Mountain, 5 miles 
northeast of Apache Junction, Pinal County. (Map 2^, p. ^99.) 

Size. A rather small species, with a snout-vent measurement reachin’2 a 




PI. 87. Xantusia arizonae. YarncH, Arizona. 
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maximum at about 54 mm. ( 2^4 in.) ; the tail is about iMo (probably to about 
I Vs) times the head-body measurement. 

Color. Dorsal surface light gray to yellowish gray, spotted with small, oval 
or somewhat elongate, black dots arranged more or less in longitudinal rows, 
7 in number. Limbs and tail with similar, scattered, dark spots. A dark line 
through eye, extending from snout onto sides of neck. Ventral surfaces im- 
maculate, cream or white. 

Sedation. As in vigilis, with 12 longitudinal rows of ventrals at middle of 
belly, I row of superciliaries, etc., except that granular scales across back 
number 43 to 50; lamellae on fourth toe 25 to 26. Limbs a little longer, more 
than about 40 per cent the snout-vent length in adults. 

Recognition Characters. This species is easily distinguishable from all others 
in the United States except vigilis (see discussion of latter). There are a num- 
ber of differences between these two, however, the most conspicuous of which 
arc the less numerous dorsals in a transverse row (33 to 40) and the less 
numerous lamellae under the fourth toe (18 to 20) in vigilis. 

Habitat. Found on hillsides among large granite boulders interspersed with 
heavy chaparral. 

Habits. These lizards are best collected by turning over the thin outer 
flakes on the boulders or prying loose the heavier slabs on the sides. Whether 
they will be found under heavy slabs or thin flakes depends perhaps upon the 
season; during the middle of summer they seek deeper crevices on shady 
sides to avoid the extreme heat; but when the heat is more desired in spring 
and autumn, they are more frequently found under thin flakes. The lizards 
were found under larger slabs in late August; in late May Gloyd reports, 
"Most of them were beneath flakes of medium size and at least two or three 
inches thick situated on or near the tops of the boulders. About one out of 
every five slabs sheltered a lizard and never was more than one found in the 
place.” Over a period of several days Gloyd and his group secured 27 


same 


specimens. 

Klauber believes 

arizonae is somewhat easier to catch than henshawi, for it does not move so quickly 
when uncovered. As is the case with the latter it clings to the parent boulder and 
not to the slab pried off. It bites if not caught by the head. It curls around the 
finger as does henshawi and, in addition, twists laterally, a motion which th 
California form docs not have. When uncovered, ar/zonue does not ^ , 

conspicuously as does henshawi. but seems to become slightly lighter in gr 

"'"prom the specimens taken it is evident that this species is ovoviviparous, giving 
birth to one or two young alive about September ist. 

The food contained in two stomachs consisted of a few weevils and other 
beetles, ants, and bugs. 
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Problems. The distribution of this species is not well known, as it is found 
rather widely in Arizona (over a distance of 200 miles), but it is known 
essentially from only three localities. The natural history is incompletely 
known. 

Rejerences.CXoyd, 1937, p. 22 {Ariz.)\ Klauber, 1931, pp. 1-14, pi. i, description, 
habits, habitat {gen. lit.). 


Granite Night Lizard Xantusia henshatvi Stejneger 
(Fig. 91, p. 322; PI. 88) 

Range. Rocky areas on both slopes of the mountains from southern River- 
side County, California, to the San Pedro Martir Mountains of northern B.ija 
California (Klauber). Type locality— Witch Creek, San Diego County, Cali- 
fornia. (Map 24, p. 499.) 



PI. 88. Xantusia henshaivi. lamacho. California. 


Size. Maximum snout-vent measurement recorded is 68 mm. (z^Via in V 

The limbs are well 

developed, the head, body, and tail greatly flattened. 

Color. Ground color pale yellowish brown. Numerous large, rounded well- 
d fined, very dark brown spots of varying shape and size scattered ovel blk 
a.id sides; spaces between these spots sometimes clouded with brown He ,1 
a uniform light yellow-brown, or all the scales dark browmwU h^l^^ht e^s^ 
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limbs mottled or spotted; tail with very irregular, narrow, dark rings. Entire 
ventral surfaces cream, unmarked. 

Scalation. See Fig. gi. Dorsal scales small, equal, granular; ventral scales 
enlarged, flat, ju.xtaposed, square or quadrangular, in 14 longitudinal series at 
middle of belly; a granular gular fold, preceded by some enlarged scales. Two 
scales immediately preceding anus notably larger than others. One row of 
superciliary scales. Eight to 10 femoral pores on each side. No enlarged post- 
anals. Ear opening prominent. No eyelids. Pupil vertical except in darkness. 

Recognition Characters. The genus to which these peculiar lizards belong 
can be distinguished from all others in the United States by the presence of 
well'developed legs, ear openings, and large head scales, and the absence of 
eyelids. From the other three United States species henshawi may be dis- 
tinguished by its peculiar pattern of large dark spots and the 14 longitudinal 
belly scale rows. There arc of course other differences, but these arc perhaps 
the most striking. Contrary to arizonae and vigilis, which have a black peri- 
toneum, the inner abdominal membrane in this is light in color. The sig- 
nificance of this difference is not known. 

Habitat. These arc confined almost exclusively to granite boulders, from 
450 to 4500 feet above sea level (to 7300 feet in Baja California). 

Habits. As recently as 1922 these lizards were considered rare and very 
difficult to capture. In that year Van Denburgh said they could be hunted 
successfully during only 15 or 20 minutes each day, just at dusk as they 
emerged from their crevices. But in 1923 the same author and that peer of 
western collectors, J. R. Slevin, discovered how they could be found in abun- 
dance at any time. Klauber developed and used this method with great 
success for the next few years and in 1926 wrote, 

In capturing these lizards the collector searches amongst granite boulders for 
loose flakes partially separated from the parent rock. These are pried off by means 
of a pinch bar or other suitable tool and if a lizard is found beneath he is quickly 
covered with a hand while still light struck. The fingers arc then worked around 
to the head and the game is bagged. Care must be taken not to hold the tail or it will 
he dropped. 

The operator must so place himself before the flake that he will not lose his 
balance (nor be beneath) when it falls; otherwise he cannot use the requisite 
speed and his quarry escapes. Dodging the falling flake, which may weigh ® 
few pounds to several hundred, and avoiding the scorpions and centipedes w i c 

covering the lizards, lends interest to the hunt. ... . • -rt, 

I have taken specimens in every month from February to October inclusive. ey 
are most plentiful in April and May. At such times they arc discovered under the 
thinnest surface flakes, usually on the south and west sides of the boulders where 
the sun’s warmth is most evident. On the other hand after the summer heat in tne 
district back from the coast has become oppressive they are more difficult to oca 
and are usually under the thicker slabs and on the shady side. It is Pyol^able th 
at such times the majority are deep in the inaccessible crevices between the houlders. 
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The likeliest flakes in the spring months arc those which arc thin and well up the 
sides of the boulders. They vary in area from a few square inches to many square 
feet. If they are sufficiently raised from the boulder surface to insert a pinch bar 
tip, then there is room for one of these exceedingly flat lizards. The vertical flakes 
are more likely hiding places than the horizontal which rest on the boulder tops. 
The rock walls must be clean; if soil has been deposited in the crevice it will be 
found to be untenanted. The lizards can rarely be seen before the flake has been 
pried off and it is not remarkable that they were scarce before the pinch bar was 
used. Where flakes are of good quality about one in ten should yield a specimen 
and about half of those seen can be caught. If two persons cooperate, one wielding 
the bar while the other watches the lizards, nearly all can be secured. They do not 
usually congregate together, but I have found as many as five under a single large 
flake. . . . 

The species is ovoviviparous, as proved by a specimen taken September 3 which 
contained two well developed embryos. The young seemed more numerous under 
the flakes in the late fall and early spring. 

Interesting color changes may be noted in the field. Immediately upon being un- 
covered the lizards are almost entirely black or dark olive green with a thin tracery 
of yellow lines. The tails are dark with wider white lines. After exposure the 
lighter lines, originally thin and thread like, spread so as to cover a considerable 
portion of the total area, leaving the original dark portions as isolated spots. 

Aisatt s investigations on color changes and their causes show a reverse of 
the usual trend in lizards in response to high temperatures: the dark phase is 
induced by high temperature. The light phase may or may not accompany 
low temperature, according to other conditions not well known. A daily 
rhythm of change— dark during the day, light at night— is more or less fixed. 
Extraordinary excitement may induce the light phase although the tempera- 
ture may be high. 

The food is not known. Klauber (1939) reports a specimen that had choked 
to death on a grub. Mites are found on some specimens. 

Klauber (1939) notes that, owing to the ability of these lizards to seek 
refuge in deep cracks, they can survive the burning over of territories where 
they occur more successfully than the less secretive but usually more abundant 
lizards such as Sccloportis and Uta, which are generally nearly exterminated 
in the burned-over areas. 

References. Atsatl, 1939, pp. 262-264, fig- 9> color change {lit. cit.)\ Klauber, 
1926, pp. 1 15-1 17, range, localities, habits, habitat (lit. cit.)\idem. 1939, pp. 33, 74, 
76, 83, 96, 97, 98, table 15, habits, localities {Anz.)\ \'an Denburgh 1922, pp. 
484-486, pi. 50, description, range, localities (gen. lit.). 

Island Night Lizard Xantusia riversiana Cope 

(F«g- 7 ' P- 61; Fig. 8, p. 62; Fig. 92, p. 322; Pis. 89-90) 

Range. San Nicolas, San Clemente, and Santa Barbara Islands, off southern 
California. Type locality— San Nicolas Island. (Map 24, p. 499.) 
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PI. 89. Xantiisia rii/crsiana. San Nicolas Island, California. U.S. Fish and Wildlife 
Service pliotofiraph. 


Size. The largest member of the genus, reaching 106 mm. (4/^0 in.) sncui 
to vent; the tail measures a little less than the head and body. 

Color. Ground color smoke gray or cinnamon; in the lightest specimens 
there are a number of rather well-dispersed, scattered, dark brown dots on 
the dorsal and lateral surfaces. In darker specimens there is a coarse reticula- 
tion of dark brown on the back; there is a great deal of variation in the mark- 
ings; in some there may be even a pair of longitudinal, dorsolateral, black 
lines extending the length of the body, originating at the corner of the head 
above the ear opening, and extending upon the tail. In the last variant the 
median space between the lines is unmarked. Even in mottled specimens, 
however, a broken, irregular, dark, dorsolateral stripe may be present on the 
tail, bordered above by a light stripe, between the two of which is enclosed 
a mottled area. In other specimens the tail is irregularly mottled. The head is 
mottled and spotted, or nearly a uniform cinnamon. The ventral surfaces are 
white, except for a few black flecks on the sides of the belly, under the tai , 
and toward the sides of the throat. 
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PI 90. Xanfusia riversiana. San Clemente Island, California. U.S. Fish and Wildlife 
Service photograph. 


Sedation, Dorsal scales small, granular; ventral scales in 16 rows across 
middle of belly, square, flat, enlarged; a granular gular fold, bordered anteri- 
orly by enlarged scales. Preanal scales irregular, usually with more than 2 in 
the second row, the first pair largest. Two rows of superciliary scales (Fig 

92). Five to 12 femoral pores on each side. Ear opening prominent. No cyt 
lids. Pupil vertical except in darkness. 
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Recognition Characters. The 2 rows of superciliaries distinguish this species 
from all others of the genus; equally distinctive are the 16 rows of belly scales. 

Habits and Habitat. “This species usually is found under stones and pieces 
of wood. It probably is more or less nocturnal in its habits, but Mr. Slevin and 
I observed it actively hunting in bright sunlight on San Nicolas Island” (Van 
Denburgh). 

Problems. The natural history of this species is practically unknown. 

Reference. Van Denburgh, 1922, pp. 486-489, pi, 51, description, variation (gen. 
lit.). 


Desert Night Lizard Xantusia vigilis Baird 

(Fig. 9, p. 62; PI. 91) 

Range. Southern Nevada, extreme southwestern Utah, and northwestern 
Arizona west to eastern Los Angeles County, north to northern Inyo County, 
and southward through central southern California to northeastern Baja 
California. Type locality — Fort Tejon, California. The species has been intro- 
duced into Santa Catalina Island. (Map 24, p. 499,) 

Size. A small species, maximum snout-vent measurement about 47 mm. 
{iVa in.); the tail is slightly longer than the head and body to nearly iH 
times as long. Head and body not notably flattened. Newly born young 47 
to 51 mm. in total length. 

Color. Dorsal ground color light cream to clove brown; numerous small, 
very dark brown or black spots, usually confluent with each other in such a 
way as to form short longitudinal lines. Some specimens may show scarcely 
any markings, and others are heavily marked. Usually visible is a narrow 
light line extending from the posterior superciliary region onto the neck. 
Scattered dark spots are present on the limbs and tail. The sides of the gular 
region may be mottled or otherwise pigmented. The sides of the belly may 
also be feebly mottled. Otherwise ventral surfaces white, with a fine, scattered 
stippling not visible to the naked eye, more concentrated on the subcaudal 
surface. 

Scalation. Dorsal scales small, equal, granular; ventral scales enlarged, flat, 
juxtaposed, square or quadrangular, in 12 longitudinal series at middle o 
belly; a granular gular fold, preceded by some enlarged scales. Usually 4 su 
equal preanal scales, one pair preceding the other. One row of superciliary 
scales. Six to 10 femoral pores on each side. No enlarged poslanals in macs. 
Ear opening prominent. No eyelids. Pupil vertical except in darkness. Granu- 
lar scales across back 33 to 40; lamellae on fourth toe 18 to 20. Limbs a out 

36 per cent of snout-vent length in adults, • l a f 

Recognition Characters. This species can be known, and distinguished from 

all others in the United States, except arizonae. by the absence of eyelids, t c 
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presence of limbs, a distinct ear opening, and 12 rows of large, quadrangular, 
belly scales. The reticulated pattern is characteristic of both this and arizonue, 
as are the 12 ventral scale rows; these two characters will distinguish these two 
species from all others of the genus. For a comparison with arizonae, see the 
discussion of the latter. 



PI. 91. Xaniusia vigilis. Lovejoy Springs, Antelope Valley, Los Angeles County, C.nlifornia. 


Habitat. The highest elevation at which this species has been found is 
5200 feet, at Walker Pass. It is found in semiarid flats and occurs in greatest 
abundance under fallen and rotting Joshua tree trunks; it also is found under 
Spanish dagger, under boards, cardboard, in holes or burrows under bushes, 
and rarely under flakes on granite boulders. Where Joshua trees and Spanish 
•^^gger occur together, the latter appears to be preferred. 

Habits. Klaubcr (1939) recommends the “old fashioned hayhook” to over- 
turn the fallen trunks of Spanish dagger and Joshua trees in search for these 
lizards, because the sharply pointed leaves are very painful to the hands. 

The hunter should be set to grab the quarry before overturning the stem; for 
the lizards, although light-struck at first, quickly wiggle under other stems or 
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debris. A handful of soft muslin in one hand, as the other wields the hook, is 
excellent for covering and pinioning the prey. Once a lizard is held down with the 
soft pad, it is easy to roll it back slowly until the head or a leg is disclosed, thus 
permitting a capture without breakage of the fragile tail. ... It is best not to 
hunt X. vigilis when it is too warm, for they will then be very active and difficult 
to catch when uncovered. In cool weather they are more torpid, and when light- 
struck, will give the hunter a better chance to secure them. We have made good 
catches as early as February and March. They should not be hunted at dusk, as they 
will not be light-struck and will run at once. . . . Well rotted debris, adhering 
closely to the ground, is more often found to harbor lizards than recently fallen 
branches or stems. . . . The tails . . . are broken off at the slightest touch; they 
squirm with great violence for some moments when disjointed. 

When uncovered and recovered from the first shock, their immediate 
action is to find shelter. They do not enter burrows or other holes but seek 
to hide under, or to climb, something; in their haste they do not select their 
cover carefully but may even climb the person of the collector. When fright- 
ened, at least at moderate temperatures, they become very light in color in 
but a very few moments. In darkness they become dark. The young change 
color more slowly than the adults. Normal excitement in the morning does 
not cause paling, but it does in the evening. The diurnal color is normally 
dark, nocturnally pale. High temperatures, under experimental conditions, 
produce a darkening; a paling may or may not accompany low temperatures. 
There is a strong rhythmical change during each twenty-four hours. 

The food is known to consist of flies, beetles, and aphids; no doubt other 
insects too arc eaten. It is very probable that termites form a large part of 
the diet, for they arc frequently abundant in the rotten debris under or in 
which specimens are found; moreover, captives can be maintained in good 
health over long periods on a diet of termites. Live insects are stalked cau- 
tiously. Water is lapped up by use of the tongue and will be taken from a 
dish in captivity. 

The young, i or 2 for each female, are born from late August to the end 
of December. Cowles observed eleven births, in seven of which 2 young were 
born, while only 1 appeared in four cases. In his region, southwestern Cali- 
fornia, births occur from late August to early October, and generally during 
the first three weeks of September. He estimates the period of gestation at 
about 4 months, and observed the height of sperm formation during the first 
half of June. 

Prior to birth, the female appears somewhat more restive than normal. This 
period of unrest may begin some twenty or twenty-five minutes prior to giving 
birth to the young, and involves many backward movements and a licking o t c 
mouth, ttnd also of the spectacle of the eye. None of the acts dcscrihed nor all o 
them together provide an inevitable warning of the approaching event. e 
reliable symptom of parturition "birth pains” appears to be an elevation of 



FAMILY XANTUSIIDAE: GENUS XANTUSIA 


333 


femora to a nearly vertical position, so that they assume a marked “V” posmre. This 
elevation of the legs may be repeated several limes, and probably indicates the 
stretching of the pelvic and associated muscles. Just prior to birth the legs are 
maintained in this elevated position for as much as three minutes, but they arc 
lowered just before the expulsive movements become evident. 

During actual birth the legs are returned to the normal position and support 
the body and vent well above the ground. At this time the body of the parent is 
strongly flexed, so that the snout almost touches the vent. In this position the foetus, 
with its enveloping membrane, is partially protruded. When the membranes ap- 
pear the mother grasps the foetal envelope in her teeth and rips it open. This 
action seems to activate the young. In any event, the violent struggles that follow 
release the tail and hind legs of the foetus. The young are extruded tail, or rather 
breech, foremost, and back down. Thus the aimless grasping movements of the 
hind limbs and the thrashing of the tail result in engaging these members about 
the base of the parent’s tail. If the young pauses in its struggle, the mother may, 
and usually does, nip the young in the exposed flank and leg. This appears to act 
as a stimulant and the young thrash violently and by their contortions extricate 
themselves from the parental cloaca. As they touch the ground they right them- 
selves and run to a distance of 2 or 3 inches. 

Since the young leave the foetal membranes within the cloaca, these must be 
extracted; the parent grasps the protruding membranes in her mouth, gradually 
draws them out and swallows them. After removing the egg case and its contained 
liquids, she licks up any droplets of fluid that may have f.illcn to the ground, and 
resumes a normal posture. This entire procedure from the moment the foetal mem- 
branes appear at the opening of the cloaca until all visible traces of birth have been 
removed, requires about two minutes. . . . 

The average length of the parent from snout to vent is 40.5 mm., with a maxi- 
mum 41 mm., and minimum 39 mm. . . . The largest foetus, 51 mm., was born 
from the smallest parent (Cowles). 

In no other American lizards have parents been recorded eating the foetal 
membranes, although the habit is well known in mammals. 

Problems. The life history is poorly known, as is the normal behavior of the 
lizard in its natural environment. Because of its nocturnal habits these have 
not been studied or observed in as much detail by casual effort as have the 
habits of many diurnal lizards. 

References. Atsatl, 1939, pp. 262-264, changes {lit. cit.); Cowles, 1944, pp. 
98-100, fig. I, parturition (Calif.)] Fisher, 1936, pp. 172-176, figs. 1-2, variation, 
habits {ht. cit.)] Klauber, 1931, p. 8, habits (gen. lit.)] idem, 1939, pp. 74, 76, 80, 
9^^’ 97» 9^1 table 15, habits, habitat, records (Ariz.)] Van Denburgh, 1922, pp. 477- 
482, pi. 49, description, range, localities, habits, habitat (gen. lit.); Young, 1942, pp. 
19-32, figs, t-ii, anatomy (lit. cit.). 



The Skinks 

Family SCINCIDAE 


This is another family poorly repre- 
sented in this country. In fact, it is poorly represented in the whole Western 
Hemisphere, where only five genera occur, as opposed to some thirty that 
occur in the Eastern Hemisphere. Within this hemisphere the United States 
is better represented by number of species and genera than any other region, 
save perhaps Mexico. In the East Indies skinks are exceedingly common, as 
are iguanids in this hemisphere. 

The family is characterized by the flat, rounded, overlapping scales gen- 
erally of more or less equal size over all the body, and by the osteoderms 
(bony plates) within the scales. There are no femoral pores. The eyelids arc 
well developed. The head has large regular plates. 

One of the most conspicuous features of the family is the tendency of many 
genera or groups of genera to have degenerate limbs. A number of species 
are limbless, have feeble vestiges of limbs, have a reduced number of digits, 
or simply have weak limbs. 

Most of the species of the family are young-bearers, instead of being egg 


KEY TO GENERA OF SCINCIDAE 

I. Legs very short, with not over 2 digits (Fig. 93); foreleg about as 
long as distance from eye to nostril; lower eyelid with a translucent 
window Ncoseps (p. 395) 



Fic. 93. Neoseps reynoldst, side view. From Burt. 

Fig. 94. Leiolopisma laterale, side of head. From Burt, after Orten 

burger. 

Fig. 95. Eumeces fasaatus, side of head. From Burt, after Orten- 
burger. 
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Legs longer, each with 5 digits ^ 

2. No supranasals (Fig. 96); lower eyelid with a “window,” a translu- 
cent disk (Fig. 94); no longitudinal light stripes Leiolopisma (p. 335) 
Supranasals present (Fig. 97); eyelids scaly throughout (Fig. 95); lon- 
gitudinal light stripes present or not Ettmeces (p. 340) 



lyproftOiOt 

ft^fphQlQi 



Fic. 96. Leiolopisma latcraU, top o( head. From Bocourt. 
Fic. 97. Eum^ces mulhvirgatus, (op of head. From Taylor. 


The Window-eyed Skinks 

Genus LEIOLOPISMA Dumeril and Bibron 

There are few genera of the United States that enjoy the distinction of oc- 
curring in both hemispheres. Yet two of those genera are in the family Scinci- 
dae; one of them is the present genus, the other Eitmeces. 

Leiolopisma is widely distributed, from Australia through the East Indies 
to southeastern Asia, and in eastern United States south to Panama. Some 
twenty-six occur in the Eastern Hemisphere, and about ten in the Americas. 
All species have a more or less transparent disk in the lower eyelid. 

The proper generic name of the American species and of all of the related 
species of the Old World has been under discussion recently by Malcolm 
Smith (1937///. cit.) and Stuart (lit.cii.). Smith refers all of the many groups 
related to Leiolopisma to the genus Lygosoma. A huge assemblage of hun- 
dreds of species of extraordinarily wide variety of form is thus brought 
together under one generic name. This arrangement does not permit the rec- 
ognition of the many phylogenetic groups within the genus— groups the 
recognition of which certainly is more discerning and conveniently useful 
than the combination of all under one name. Admittedly the groups have yet 
to be properly defined and delimited, but until this is done little is gained by 
lumping everything because everything cannot yet be satisfactorily defined. 
Subgenera distinguished by Smith might be utilized as generic names simply 
by elevating their rank; but if this were done, Hemiergis would be used as 
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the genus for our United States species. Hemiergis actually was based origi- 
nally on elongate, degenerate-limbed, Australian species, and is not the same 
as our genus. If one then restricts the name Leiolopisma to the species exclu- 
sive of Hemiergis, one finds that, by Smith’s grouping, two genera must be 
used for the American species — one genus {Leiolopisma) for species such as 
laterale of the United States with paired frontoparietals, and another {Lam- 
propholis) for the several Mexican and Central American species with an 
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Fic. 98. Typical scutellaiion in Leiolopisma, from L. laterale, imboden, 
Arkansas. A, lateral view of head; B, ventral view of head; C, dorsal 
view of head; D, section of body in side view. 


entire frontoparietal. Yet all American species are so similar that the condi- 
tion of the frontoparietal (whether paired or entire) is almost the only 
character that will distinguish some of them. In fact I have seen one speci- 
men belonging to a species which should have a single frontoparietal, but 
which actually had paired parictals. The conclusion is apparent that this 
character is of no great generic significance in this hemisphere, although it 
may be elsewhere; and since Leiolopisma is the oldest name applied to the 

American species, it should be used for our species. 

The single species of the United States, laterale. belongs to the group ot the 
genus with paired frontoparietals. Three others of the group are known, all 
occurring along the eastern slopes of central and northern Mexico. Some 
details of the scutellation of the United States species, a typical member o 
the genus, are shown in Fig. 98. 
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Brown Skink Leiolopistna laterale (Say) 

(Fig. 94, p- 334; Fig- 96. P- 335: Fig. 98, P'- 9^) 

Range. Southeastern Kansas south to the Gulf of Texas, northeast to south- 
ern New Jersey, southward through all the eastern states and throughout 

Florida. Type locality— southern states. (Map 25, p. 500.) 

Size. These are small, slender, short-limbed lizards reaching a usual maxi- 
mum length of about 48 mm. (iVs in.) snout to vent. The tail, when complete, 
is a little more than iVa times as long as the body; it usually has a regenerated 



Pi. 92. Leiolopisma laterale. A, Patuxent Research Refuge, Bowie, Maryland. U.S. Fish 
and Wildlife Service photograph. B, Somerset, Texas; male. C, Hclotcs, Texas. D, Somer- 
set, Texas: male. E, Somerset, Texas; male. 


part, which is shorter than the original. Burt records a maximum snout-vent 
length of 81 mm. (3?^io in.) and a tail length 3 times that of the body. The 
limbs are very short, about equal, the hind leg a little more than Vs the snout- 
vent length; when pressed against the sides of the body the limbs fail to touch 
by some 10 to 20 scale lengths. 

Color. These arc dark brown skinks, light brown above and with a dark 
brown, lateral stripe. The dorsal brown area covers 6 full and 2 half scale 
rows. The lateral stripe has a well-defined, straight, median edge, and extends 
forward above the ears and through the eye to the tip of the snout. The lower 
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edge of the stripe, on the head and neck, is generally well defined, the stripe 
about 2 full to 2 full and 2 half full scale rows wide. On the sides of the body 
the lower edge of the stripe is not well defined except in light specimens from 
certain parts of the range; in these it is but little broader than on the neck. In 
most specimens the stripe fades laterally into the very light brown hue of the 
sides, which are sometimes but little darker than the belly. Some very dark 
specimens, from certain parts of the range, have the entire sides of the head, 
neck, and body dark brown, sharply differentiated from the white belly; the 
back also is quite dark. 

The lower labial region is usually barred or suffused with dark brown; in 
some the whole gular region is irregularly pigmented. The tail is brown, dark 
or light according to the color of the dorsal and lateral surfaces of the body, 
which it matches; if moderately light, the lateral dark stripe can be seen 
where it extends onto the base of the tail. The ventral surface of the tail, near 
the base, is light as the belly, but a short distance from the base becomes pig- 
mented and as dark as the dorsal surface. 

Scalation. See Fig. 98. The scales are all small, very smooth, flat, and 
rounded. There are 26 to 32 rows around the middle of the body, usually 28 or 
30, and 77 to 80 scales from parietal to above anus. The head scales are large 
and regular; more important among them is the large frontonasal broadly in 
contact with the rostral; no supranasals; a large elongate frontal in contact 
anteriorly with frontonasal, narrowly in contact with the 2 frontoparietals 
posteriorly; a large parietal on each side, narrowly in contact behind the small, 
median interparietal; 4 large supraoculars, second largest; 7 upper labials, 
four smallest. A most peculiar feature is the transparent window in the lower 
eyelid. There are 2 to 4 pairs of enlarged nuchal scales. Two large and 2 small 
scales precede the anus. The median row of subcaudal scales is somewhat en- 
larged. 

Recognition Characters. The small species has a number of peculiar char- 
acters to identify it. No other lizard in the United States with well-developed 
limbs has a window in the lower eyelid and no other skink (smooth-scaled 
lizard with legs) lacks supranasals. The brown lateral band and the absence 
of light stripes, combined with the perfectly smooth flat scales, also identify 
this species. In fact, there are no extremely close relatives in the United States. 
There arc several related species in Mexico and Central America, however, 
and there is a species in China so much like it that some specialists consider it 
identical with our common United States species. 

Habitat, Restricted mostly to wooded areas where they are found on the 
ground among leaves and other debris. They occur in both pine woods an 
deciduous forests. They are less commonly found in open fields or on grassy 
hills, under stones and logs. They prefer moist places, frequently occurring 

near streams. 
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Habits. These are very quietly moving, nervous lizards seen most fre- 
quently crawling about in leaves or on the ground, seldom climbing. They 
are very wary and hide under debris or in leaves when disturbed; they are 
usually seen moving in their normal manner only when the observer remains 
quietly in one spot. When running they make serpentine lateral movements. 
When disturbed they run a short distance, scurry under the leaves if these 
are present, and then remain motionless. Because of their small size and 
secretive habits they are not frequently seen unless special search for them 
is made. There are reports, unconfirmed, that these are nocturnal lizards. I 
believe they are exclusively diurnal, although they have been observed mov- 
ing about until sundown. In Oklahoma they are active from the first of April 
to the middle of October. 

Carr reports seeing individuals, “unable to find cover on the banks of 
brooks, jump into the water and swim so rapidly as to appear to be running 
across the surface; one of these . . . dived to the bottom in four or five inches 
of water and thrust its head under a stick.” He reports finding tails of the 
same species in the stomachs of four specimens, “each of which had recently 
lost its own tail ... in each case the stub remaining on the animal plus the 
portion in the stomach constituted a tail of the proper facies and dimensions. 
Since one of the specimens was a female, it seems illogical to attribute the 
mutilation to pre-courtship fighting.” He infers that autophagy may occur 
and cites as support of this inference an observation upon a specimen of 
Einneces laticeps which, after regarding its tail a moment, wriggled the mem- 
ber a little, and then after seizing it in its jaws, broke off a portion and swal- 
lowed the piece avidly. 

The food consists of small insects, larvae and adults alike. In captivity these 
lizards feed readily upon flies. Spiders very possibly form a considerable 
portion of their diet, since they forage in a manner that should reveal much 
of this type of prey, yet these have not been recorded. MilHpeds, pillbugs, 
beetles, and earthworms are eaten. 

The eggs are i to 5, usually 3 in number, laid in humus, rotten stumps, 
logs, etc. They measure 8 to 9.5 mm. in length and 3.5 to 4.5 mm. wide, and 
have a calcareous deposit on the tough shell. The shells are said to be very 
thin. The egg-laying period extends from early June to early August. Hatch- 
ing occurs in late August and probably throughout most of September. 

Problems. The life history and habits of these small lizards are poorly 
known, perhaps because of their small size and secretive habits. A study of 
the variation very probably will reveal a number of geographical races. 

The specific name of this skink has been rather unsettled of recent years, 
some authors believing it should be known as L. itnicolor, others maintaining 
L. laterale is correct. The problem depends upon the interpretation of the In- 
ternational Rules of Zoological Nomenclature, which do not specifically state 
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what should be done with secondary homonyms. However, in conformity 
with a pending opinion of the International Commission, laterale is used here. 

References. Burt, 1928, pp. 45-49, habits, description {Kans.)\ Carr, 1940, pp. 
74 “ 75 > habits, Florida range Cook, 1942, pp. 14, 18, habits, Mississippi 

range (Miss.); Force, 1930, p. 28, eggs ( 0 \la.); Gloyd, 1928, p. 120, eggs (Kans.). 


The Opaque-lidded Skinks 
Genus EUMECES Wiegmann 


Like Leiolopisma, this genus is distributed widely in the Old World as 
well as the New, occurring in southeastern Asia, southwestern Asia, northern 
Africa, the Bermuda Islands, and southern Canada to Panama. In 1936 Taylor 
recognized 57 forms in the genus, of which 21 were restricted to the eastern 
hemisphere. The number of species has been increased slightly since his 
monograph appeared. 

The genus is characterized by the conical, pleurodont teeth; the scaly na- 
ture of the eyelids, which lack a partially transparent disk; the presence of 
teeth on the pterygoid bones; and the separation of at least the pterygoid .tnd 
usually the palatine bones also on the median line of the palate. This laticr 
character is one of the most important of all, for it separates the genus from 
another, Mabuya, which is very similar otherwise and very easy to confuse 
with it. This character can be determined by cutting the muscles in the corner 
of the mouth and pulling the lower jaw vcntrally until the roof of the mouth 
is exposed to view. The long median slit is characteristic of Eumeces; when 
the slit is closed in the anterior half of its length, then some small amount of 
scraping must be done to see what bones are involved and whether actual 
contact of them medially is achieved. Some details of the scutellation of a typi- 
cal United States species arc shown in Fig. 99. 

Taylor segregates the species of the genus into fifteen groups, seven of 
which occur in the United States. These seven groups are represented in our 
country by nineteen species and subspecies as delimited at present. This is more 
than in any other genus, save Sceloporus. which is represented within our 

borders by twenty-seven forms. , , o -m 

Although most of our species are terrestrial, a few are arboreal. Some see 

to be subfossorial, tending to burrow to some extent. Some of the Asiatic sp - 


cies are more definitely fossorial. 

All of the United States species lay eggs, but a few Mexican 

birth to their young. Some egg-laying species brood their eggs. 
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2. Dorsolateral light stripes, if at all visible on any part of body, involv- 
ing second scale row (counting from middorsal line) on at least an- 
terior part of body; no median light line on head or body 3 

Dorsolateral light stripes not present or if present not involving second 
scale row; median light line present or absent 8 
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Fig. 102. F.umeccs cgregius, top of head. From Taylor. 
Fig. 103. Eutneccs egregius. side of head. From Taylor. 


3. One large scale (upper secondary temporal) between last labial and 
parietal; no postnasals; 3 supraoculars (Figs. ro2, 103) 4 

Two large scales (upper and lower secondary temporal) between last 
labial and parietal; a postnasal; 4 supraoculars (Figs. 104, 105) 5 



Fig. 104. Ettmeces rttbricaudaUts, top of head. From Taylor. 
Fig. 105. Eumeces rubricaudatus, side of head. From Taylor. 


4. Dorsolateral light lines generally short, but if full length, their inner 

borders posteriorly on third scale rows; median dorsal pair of scale 

rows only slightly larger than adjacent rows onocrepis (p. 

Dorsolateral light lines extending the full length of the body, their 
inner borders on the second scale rows; median dorsal pair of scale 
rows much larger than adjoining rows cgregius (p. 

5. Young red-tailed; dorsolateral light stripe including more than half 

of second scale row; interparietal very long and narrow, its sides 

nearly parallel (Fig. 104) .rubricaudatus (p. 

Young blue-tailed; interparietal shorter, broader, its sides distinctly 
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and strongly converging posteriorly (Fig. 107); dorsolateral light 
stripe involving more or less than half of second scale row 6 

6. fubals usually (about 90 per cent or more) i-i or 1-2; supralabials fre- 
quently (60 per cent or more) 7-8 or over; adults losing stripes and 

attaining a length (snout-vent) of 113 mm. 7 

Jubals usually (about 70 per cent) 2-2; supralabials usually (60 per 
cent) 7-7 or 6-7; adults retaining juvenile pattern at least in part; 
maximum snout-vent length 83 mm skjltonianus (p. 380) 



Fig. 106. Eumeces g. gUberti, side of head. From Taylor. 
Fig. 107. Eumeces g. gilberti, lop of head. From Taylor. 


7. Supralabials generally (70 per cent) 8-8 or 8-9; dorsolateral light 

stripes lost at sizes over 55 mm. snout to vent gilberti gilberti (p. 

Supralabials generally (70 per cent) 7-7 or 7-8; juvenile markings re- 
tained in part throughout life in females, and to a length of 92 mm. 
(snoui-vcnt) in males . . . gilberti placerensis (p. 

8. A dorsolateral light line extending the full length of body on only the 

third scale row g 

Not so 10 

9. No median light stripe in either young or adult iP- 

Light median stripe present at least in the adult, and sometimes in the 

young as well; adults with other, secondary, light lines 

multifirgatus (p. 

10. Light lines (dorsolateral or medial) not evident on cither neck or 

trunk jj 

Light lines present on neck or trunk, or both 17 

11. No postnasal; median subcaudals not greatly widened; extreme south- 

ern Texas tetragrammus ^ (p. 

Postnasal present; median subcaudals widened or not; not in extreme 
southern Texas 12 

12. Median subcaudals not or scarcely widened; southeastern United 

(p. 

Median subcaudals distinctly expanded transversely 

* * Young with light lines. 
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13. Median subcaudals about 4 limes as wide as long 14 

Median subcaudals not over 3 times as wide as long, usually less 15 

14. Interparietal with nearly parallel sides (Fig. 104); head not red; 

scale rows frequently 24 rubrkaudatus ^ (p. 388) 

Interp.irietal with distinctly converging sides (Fig. 107); head poppy 


red; scale rows usually 26 7 

15. Limbs long, overlapping 16 

Limbs short, not touching except perhaps in very young taylori (p. 371) 



Fig. 108. Eumcces laticeps, side of head. From Taylor. 
Fig. 109. Eutnccfs iasciatiis, side of head. From Taylor. 


16. No postlabials, or i or 2 of very small size (Fig. 108); lateral inter- 
calary scales on fourth toe reaching onto next to last phalanx (Fig. 
no); maximum snout-vent length 130 mm. (sMc In.) laticeps * (p. 353) 
Two postlabials of relatively large size (Fig. 109); lateral intercalary 
scales on fourth toe not reaching penultimate phalanx (Fig. in); 
maximum snout-vent measurement 80 mm. In.) . .{asclatus^ (p. 347) 



Fic. no. Eumcces laticeps, posterior surface ol right fourth toe. joints between 
phalanges indicated by arrows. Postdigital (lateral) scales stippled. 

Fig. III. Eumeces jasciatus, as in Fig. no. 


17. Postnasal present (Figs. 108, 109) 23 

Postnasal absent (Fig. 113) — 

18. A pair of light lines on top of head, generally visible posteriorly at 

least to nuchals, where they unite in a single line *9 

No light lines whatever visible on dorsal surface of head; body with 

or without a median light line 

10. Parietals enclosing interparietal posteriorly (Fig. 112); an elongate 

postlabial (Fig. .13) , ; ' ' (P- «« 

Parietals not enclosing interparietal posteriorly (Fig. 114); several 

posilabials, at least in 2 transverse rows (Fig. 115) ' V 

20. Dorsolateral and lateral light lines extending the full length of the 


Young witli light lines. 
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Fic. 112. Eiimeces caUicephalus, top of head. From Taylor. 
Fic. 113. Etimeces calhcephaltu, side of head. From Taylor. 


body; lines on cop of head disappearing posteriorly before unit- 
ing tetragrammus (p. 360) 

Dorsolateral and lateral light lines disappearing on posterior half of 
body; lines on top of head usually visible to point of union on 
nuchals brei/Uineatus (p. 356) 



Fic. 114. Eumeies brevilineatus, lop of head. From Taylor. 
Fig. 115. Ettmeces brevilincaUis. side of head. From Taylor. 


One postmcntai (Fig. xi6); limbs overlapping when adpressed except 
in very large females; dorsolateral light lines not edged medially 

with black anthracinus (p. 372) 

Two postmentals (Fig. 117); limbs not overlapping or touching ex- 
cept in young; dorsolateral light lines edged medially with black 22 






Fic. ii6, Eumeces afUhractnus, underside of 
head. From Burt. 

Fic. 1 1 7, Eumcccs scptcntnonalis obUisirostris^ 
underside of head. From Bocourt. 
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22. Frontonasal small, absent, or fused with adjacent scales, but not in 
contact laterally with anterior loreal (Fig. ii8); a median light line 
frequently present, reaching as far as parietal; scales from parietal 
to posterior border of thigh average about 6o 

septentrionalis septentrionalis (p. 375) 

Frontonasal present, generally in contact laterally with anterior loreals 
(Fig. 119); a dim median line frequently absent, usually not reach- 
ing head when present; scales from parietal to posterior border of 
thigh average about 57 septentrionalis obtusirostris (p. 377) 



Fig. h 8. Eumeces s. septentrionalis. top of head. 
From Taylor. 

Fig. 119. Eumeces septentrionalis obtusirostris, top 
of head. From Bocourt. 


23. Subcauda! scales near base of tail, on unregeneraiea parts, not or 

scarcely wider than long; dorsolateral light stripes, when visible, 

never including third scale row inexpectatus (p. 351) 

Subcaudal scales throughout length of tail much wider than long; 
dorsolateral light stripes, when visible, frequently including third 
scale row 24 

24. No postlabials, or i or 2 of very small size (Fig. to8); dorsolateral 

light stripes, when visible, usually not involving third scale row; 
lateral stripes reaching anterior border of car at its upper margin, 
not directed straight through the ear; size frequently over 85 mm. 

(3^/4 in.) snout to vent laticeps (p. 353) 

Two postlabials of relatively large size (Fig. 109); dorsolateral light 
stripes, when visible, usually involving third scale row; lateral stripes 
directly through middle of ear, not directed toward the upper 
anterior margin of ear; size not over 85 mm. snout to vent jasaatus (p. 347) 


The Five-lined Skinks — Fasciatus Group 

There are three American species, all confined to eastern United States, 
and nine Asiatic species, all confined to southeastern Asia. The distribution is 
curious. All of our species have a median and 2 lateral light lines on each si e. 
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except in adult males; in all species, the latter become a nearly uniform tan 

and lose their stripes as they reach large size. 

The group may be recognized by the combination of having a postnasal 
(Figs. io8, 109) 2 postmentals (as in Fig. 117) and either 5 light lines or none 
at all (adult males). The only species with similar characters are the western 
four-lined skinks, adult males of which lose their stripes as do the eastern 
five-lined species. It must be understood that in unusual specimens the post- 
nasals may be absent, or there may be only i posimental; about three speci- 
mens in a hundred will be anomalous in either of these respects. 

Common Five-lined Skink Eumeces fasciatus (Linnaeus) 

(F'g- 95. P- 334: Fig- 109. P- 344; Fig- P- 344; PI- 93) 

Range. Southeastern South Dakota, midwestern Oklahoma and central 
Texas eastward to the coast, southward from southern Ontario and extreme 
southeastern New England to, but not including, Florida. Type locality— 
Carolina. (Map 26, p. 501.) 

Size. The maximum snout-vent record for this species is 80 mm. (3-H in.) 
in males; females arc somewhat smaller. The tail is equal to or a little less 
than twice the head-body length. The limbs overlap when adpressed. The 
young when hatched measure 58 to 65 mm. {zVia to 2%o in.) in total length, 
and average about 25 mm. (i in.) in snout-vent length. 

Color. The body in young specimens is more or less uniform black except 
for 5 narrow, white or bluish white, light lines which extend about halfway 
onto the tail. The median light line divides on the nuchals and passes along 
the edges of the frontal; the halves reunite on the rostral. The dorsolateral 
light lines originate in the superciliary region and involve the adjacent edges 
of the third and fourth scale rows. The lateral light lines begin on the sides of 
the head, pass through the middle of the car opening, above the insertion of 
the foreleg, and through the upper margin of the insertion of the hind leg. 
Below this a dark area blends ventrally with the belly color. The dark stripe 
between the lateral and dorsolateral light lines involves i full and 2 half scale 
rows. There may be a light streak along the posterior margin of the dorsal 
surface of the hind leg. The snout and throat are cream, and this color blends 
posteriorly with the bluish-gray color that covers the ventral surfaces of the 
body, limbs, and tail. The dorsal surface of the tail is azure blue, very brilliant 
in the distal half. 

As the specimens reach greater size and age, brown or brownish-gray 
streaks form in the middle of the paravertebral dark stripes, and expand until 
only a narrow black streak, or none, borders the median and dorsolateral light 
lines. The lateral dark bands remain darker than the rest of the body, but 
become uniformly lighter with greater age. The tail loses all trace of the blue 
color. This is the condition of the pattern in young males and in all adult 




PI. 93. Eumeces fasciaiiu. A, Locust Grove, Mayes County, Oklahoma. U.S. Fish 
and Wildlife Service photograph. B, Ithaca, New York. C, Pennsylvania State College 
campus. D, Lawrence, Kansas. E, Pennsylvania State College campus. F, G, Lawrence, 
Kansas. 
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females, even the oldest. Females do not lose the stripes, except on the head, 
where they become dim. Old males, on the other hand, may lose all traces of 
light or dark lines, except for a brown, lateral, dark stripe, and sometimes 
fa'int evidence of the dorsolateral light line bordering it above; the back is 
olive or olive brown, and the head is reddish, at least in the breeding season. 

Scalation. The chief features of the head scalation are as follows (Fig. loq) : 
postnasal present; usually 7 supralabials; 2 well-defined, rather large post- 
labials between last supralabial and ear; tertiary temporal never in contact 
with last supralabial; 2 posimentals. The scales around the middle of the body 
vary from 25 to but are usually 28 to ^o. The median row of subcaudals 
is distinctly widened even at the base of the tail. The intercalated lateral row 
of scales on the fourth toe does not extend beyond the tip of the second phalanx 
(Fig. 111). 

Recognition Characters. The presence of 5 lines (or lack of all lines), i post- 
nasal, and 2 postmentals conclusively identify the three species of eastern five- 
lined skinks. These three, however, are not usually to be distinguished just by 
a glance; it is necessary to look at the scales. The common five-lined skink 
may be known by having broadened scales in the median row under the tail 
(this applies only to unregenerated parts, for regenerated tails of all three 
species have broad ventral scales), by the presence of 2 fairly large postlabials, 
and by the restriction of the lateral intercalary row of scales on the fourth toe 
to the first two phalanges. In the greater skink, the postlabials are absent, or 
there is but i, or the 2 are very small; the intercalary scales on the fourth toe 
extend onto the third (penultimate) phalanx; and of course a much greater 
size is reached; any specimens measuring 85 mm. (3I4 in.) or more are cer- 
tainly not the common five-lined skink. In the Florida five-lined skink, the 
scales under the tail (near base, on unregenerated parts only) are only very 
slightly broadened, if at all. 

A character very helpful in identifying many specimens of jasciatiis in 
which the light stripes are yet visible is the inclusion of the third scale row 
(counting from middorsal line) in the dorsolateral light line. This species is 
the only one of these three, which are so easily confused, in which the third as 
well as the fourth scale rows are always included; in inexpectatus only the 
fourth and fifth rows are included; and in laticeps generally the fourth and 
fifth but rarely the third row also are included. 

Habitat. Commonly found in wooded areas, usually on the ground, under 
stones, in piles of leaves, in rotten logs, etc. A moist, but not wet, environment 
is preferred. 

Habits. During the day when temperatures are high these lizards may fre- 
quently be seen sunning themselves briefly on logs and stumps or stretched 
out in dry leaves. They are nervous lizards, however, and do not remain long 
in one place. On cool days they usually do not emerge but are found under 
cover. They do not wander at will everywhere but have more or less specific 
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abodes to which they retreat. They seldom climb trees, contrary to the habit 
of laticeps and inexpectatus. When captured they almost always try to bite. 
The pinch may be painful in some parts of the hands, but the teeth cannot 
penetrate the skin ordinarily. The highest elevation at which I find them re- 
corded is 3800 feet. 

Courting and mating occur in early spring, soon after emergence from 
hibernation (generally during May in Maryland). The preliminary courting 
behavior may consist of a few scratching motions of the hind legs, or of rub- 
bing the cloaca on the ground. Active courting consists merely of rushing 
with open mouth at the neck of any lizard of the species that may be around; 
if the object of the rush fights back, it is identified as a male by the courting 
animal, which turns its attention to others, until he finds one that cither runs 
away or does not fight back; such lizards are identified as females (they .sel- 
dom are not), and mating ensues. The male grasps the female by the side of 
the neck with his jaws and curls his cloaca underneath that of the female. 
Copulation lasts 4 to 8 minutes and is accompanied by rhythmical movements 
of the pelvic region of the body; the courting procedure lasts only 5 to 7 
minutes. 

The eggs are laid, after a gestation period of some 6 or 7 weeks, during 
about a two-week period between May 23 and July 13, according to the region 
of the country, and the eggs hatch during a similar two-week period about 
27 to 56 days later, from early July to late August and perhaps early Septem- 
ber. McClellan thinks the normal hatching period is about 5 or 6 weeks in 
Maryland. The eggs are laid in clutches of from 2 to 18, smaller clutches being 
laid by smaller females and larger ones by the large females. There is some 
indication that size of the clutches decreases toward the north. They are laid 
in rotten logs or in loose soil several inches below the surface, and are brooded 
during the entire incubation period by the mother. This brooding serves a 
very useful function, as other lizards, even of the same species, would other- 
wise frequently eat the eggs; even as it is the female herself may eat the eggs 
if she becomes sufficiently hungry. Intruders are courageously attacked by the 
female. Shortly after deposition the eggs measure an average of 13^7 nim., 
but increase very notably in size; near hatching time they measure about 
20 X 12.5 mm. It is noteworthy that the proportions remain the same through- 
out development (although McClellan produces data that indicate a relative 
shortening does occur). At hatching the young measure from 24 to 27.5 mm. 
snout to vent. 

The winter is probably spent in rotten logs or in the ground; one was once 
found hibernating in sawdust piles, and two in Kansas were found in ground 
at a depth of 8 feet. In Kansas the earliest date of emergence in the spring is 

April 6, in Mississippi as early as February 16. 

The food consists of various small insects, insect larvae, earthworms, spiders, 
etc. Small vertebrates such as young lizards and mice are sometimes eaten. 
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Problems. The chief problem presented by the species is the correlation of 
the extensive data on life history and habits, and a comparison with similar 
data for the other two species of five-lined skinks. It is difficult at present to 
utilize much of the published data on jascUitiis” because it is not known to 
which of the three species the data should apply. Comparative studies in nat- 
ural history can be expected to yield interesting results. 

References. Burt, 1928, pp. 61-62, food (Kans.)', Cagle, 1940, pp. 227-233. figs. 
1-12, eggs and young {lit. cil.)\ Conant, 1938, pp. 28-32. habits, eggs {Ohio)\ 
McCauley, 1939, pp. 93 - 95 > young and eggs {hi. cit.)\ McClellan, Mansueti, and 
Groves, 1943, pp. 24-25, pis. 5, 6, natural history {Md.)', Noble and Bradley, 1933 * 
pp. 76-80. courtship {lit. cit.); Noble and Mason, 1933, pp. 1-29, breeding habits 
{lit. cit.)\ Taylor, 1936, pp. 188-212 {gen. lit.). 

Floridan Five-lined Skink Eumeccs we.xpectatus Taylor 

(PI. 94) 

Range. Florida and the keys northward along the coast to southern Vir- 
ginia, and westward to eastern Louisiana and northern Mississippi. Type 
locality — Citrus County, Florida. (Map 28, p. 503.) 

Size. The largest specimen recorded, a male, measured 89 mm. {^Vi in.) 
from snout to vent. The tail is from iVa to 2 times the head-body length. The 
limbs overlap when adpressed. 

Color. As in the common five-lined skink, with a median, 2 dorsolateral, 
and 2 lateral light lines in the young. Also present is a sublateral light line, 
frequently not very prominent, extending from below ear to arm, and from 
axilla to groin. The light lines, especially the dorsolateral, may be very nar- 
row. The dorsolateral line extends along the fifth, or the adjacent edges of the 
fourth and fifth scale rows. 

The ground color is black above on the body in young specimens, but as 
greater size is reached, light brown areas form in the paravertebral dark 
bands, expanding until only a narrow black line borders the light stripes. The 
lateral dark band becomes gradually lighter, but remains dark long after the 
remainder of the back has become uniform brown; this and the lateral light 
line disappear. Females retain, more or less, the subadult pattern; the head 
loses its stripes but the other five stripes remain more or less distinct. The sub- 
lateral light line is lost early in life, as is the blue color of the tail. 

Scalation. Postnasal present; 2 postmentals; supralabials 7 or 8; postlabials 
2, moderate size. Scales around middle of body 29 to 36, but usually 30, 31, 
or 32. Median row of subcaudals, near base of tail (on original tail only not 
regenerated portions), not enlarged or only very slightly. Intercalated row of 
lateral scales on fourth toe not reaching the third phalanx. 

Recognition Characters. The three species of five-lined skinks are distin- 
guished by their pattern and the presence of a postnasal and 2 postmentals. 
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PI. 94. Eumeces inexpectatiis. A, B, D, Eustis, Florida. C, E, Lake Jessup, Seminole 
County, Florida. U.S. Fish and Wildlife Service photographs. F, Ft. Myers, Lee County, 
Florida. Courtesy of Arthur Smith and Robert McCauley. 

The Florida species is distinguished by the unique character of the median 
row of subcaudals, which is not widened; in the other two species they are 
distinctly widened. The Florida species also has the dorsolateral light lines 
placed on the fifth or fourth and fifth scale rows; in the common and giant 
species it is placed on the third and fourth or the fourth only. 

Habitat. As in the other five-lined species. 

Habits. Rather ubiquitous, found in trees or on the ground. In Florida Carr 
says it is “less arboreal than laticeps and a swifter runner on bare ground. 
Often found under logs and boards in dry sand. I once saw two individuals on 
a fallen pine log a few feet above the water in the middle of a flatwoods pond; 

I caught one of these, but the other jumped from the log into the water and 
apparently went to the bottom. I waited ten minutes or so, but it never re- 
appeared.” , 

In view of the dilTcrences between McCauley’s and Noble and Masons 
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measurements of eggs and young of laticeps, it is sugpsted that perhaps 
Noble and Mason's material, referred to hiticeps. actually represented tnex- 
pectatiis. If so, their data are the only known on the Florida species. Differ- 
ences in eggs and measurements of the young arc evident between each of the 

three species. 

Problems. The natural history of this species is well worth investigation, 
as an aid to a comparative study of the three five-lined species. 

References. Carr, 19^0, pp. 76-77 (Fla.)\ McCauley, 1939, pp. 93-95 ei/.); 

Noble and Mason, i933» pp- 1-^9 Taylor, 1936, pp. 224-234, pi. 16, 

figs- 3*>32 {gen. lit.). 

Greater Five-lined Skink Eumeces latsceps (Schneider) 

(Fig. 108, p. 344: Fig. no, p. 344; PI. 95) 

Range. Central Texas, southwestern Missouri, southern Illinois, central 
Indiana and Ohio, and extreme southeastern Pennsylvania south and east to 
the coasts. Type locality not slated. (Map 27, p. 502.) 

Size. Very large in comparison with other United States skinks, reaching a 
maximum snout-vent length of about 130 mm. (5V10 in.) in males; the 
females are somewhat smaller. The tail is about iVa to times the snout- 
vent length. The limbs overlap when adpressed. 

Color. The young are colored much as the common five-lined skink ex- 
cept that, at least in eastern specimens, an extra, sometimes rather poorly 
defined, light line extends from axilla to groin, and forward on the neck; this 
is bordered above by a uniform black stripe in turn bordered above by the 
typical lateral light stripe, and below by an area blending with the belly color. 
The dorsolateral light stripes lend to run along the fourth scale row only, in- 
stead of the edges of the third and fourth. The lateral stripe is regularly placed 
obliquely on the head, involving all the superior anterior border of the ear 
opening, but emerging posteriorly from the middle. The same sort of color 
change with increase in size and age occurs in this as in the common species. 
The extra lateral light stripe very quickly disappears. The difference lies in 
the fact that the giant species reaches a much greater size and thus carries 
the loss of pattern still further. Adult males are a uniform light brown above 
and even on the sides, with the edges of the scales darker. The dark band be- 
tween the dorsolateral and lateral light stripes is retained longest, as in the 
common species, but even this is lost in the largest specimens. The head 
becomes yellowish or orange. 

Large females retain evidence of the light stripes throughout life, although 
they are dim in the largest species. 

Scalation. See Fig. 108. A postnasal regularly present; 2 postmentals; supra- 
labials 7 or 8, but more frequently 8; tertiary temporal frequently in contact 
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with last labial, completely enclosing lower secondary temporal behind; no 
postlabials, or i, or 2 very small ones. Scales around middle of body 28 to 34, 
generally 30 or 32. Median row of subcaudals very distinctly widened. The 



PI. 95. Eumcccs laticeps. A, Stove Lake, near Turrell, Arkansas. U.S. Fish and Wildlife 
Service photograph. B, Bolivar, Tennessee. Cloyd Photograph. C, Waverly Mills, Sout 
Carolina. D, Thomson, Georgia. Gloyd photograph. E, F, Waverly Mills, South Carolina. 


intercalated, lateral row of scales on the fourth toe extends onto the third 

phalanx (Fig. no). . 

Recognition Characters. The three five-lined skinks are differentiated from 

all other eastern skinks by having a postmenials, a postnasal, and 5 lig t ines. 

The most infallible character for separating the giant five-lined from the 
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common and Florida species is the peculiar conformation of the postlabials 
and tertiary temporals : it is the only one of the three with greatly reduced post- 
labials or none at all. The large size is also characteristic, as any specimen 
measuring over 90 mm. snout to vent almost certainly is the giant species; but 
of course size is of no value in distinguishing small specimens. Another char- 
acter, less easily checked but equally reliable as the nature of the postlabials, 
is the extension of the lateral scale row on the fourth toe as far as the third 
phalanx. In the Southeast and East very young specimens have 7 light lines 
(the common species has only 5), and in the same territory the scale rows are 
usually 32, while the common species usually has 28 or 30. 

Habitat. These large skinks live in much the same sort of territory as the 
common species, but tend to remain in trees more than the latter. On occasion 
they are found on the ground. 

Habits. Much as in the common species except that, as stated above, they 
are more arboreal. Mating occurs in April and May in Florida; “at this time 
the males fight on sight and may be heard at long distances chasing one an- 
other up and down the trunks and over dry leaves. . . . The rapid copulatory 
vibrations produced a rasping sound audible forty feet away” (Carr). 
Blanchard has recorded finding 10 eggs (probably of this species, but not 
certainly) in a hollow 15 feet from the ground in a tree. The eggs were 
guarded by two females. An enormous clutch of 27 eggs, guarded by one 
female, is recorded by Cook for fasciatus in Mississippi. It was probably laid 
by several females. Clutches of from 6 to 10 eggs have definitely been recorded 
for this species. In Maryland oviposition occurs in late June and the first half 
of July. McClellan gives an interesting account of a female which showed no 
inclination to brood her infertile eggs. 

The eggs when laid measure about 15x10 mm., and near hatching time 
measure about 20 x 14 mm. Upon hatching the young measure from 30.5 to 
32 mm. snout to vent. 

McClellan believes shedding occurs once for every quarter inch of growth. 
Mcllhenny gives an interesting account of how a large five-lined skink 
(species not certain) shakes small wasp nests to free the larvae and puoae 
from their cells, scattering them about on the ground. It would even climb 
vines to do this and then crawl down the vines and hunt for the insects that 
were scattered about. The adult wasps were not very pugnacious, but several 
that did attempt to sting the skink were unsuccessful, the sting apparently 
being incapable of penetrating between the scales; some were snapped at and 
eaten as they attempted to fight the intruder. 

Problems. Aside from the natural history of this interesting species, which 
as usual is very inadequately known, there is a very interesting problem of 
geographic variation. In all probability two or more races may be recogniz- 
able in the giant five-lined skink, for there are numerous differences between 
eastern and western specimens. The latter, for instance, more frequently have 
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30 scale rows instead of 32, the tertiary temporal seldom encloses the lower 
secondary temporal, and the young are 5-lined instead of 7-lincd. 

References. Blanchard, 1922, pp. 7-8 (Tenn.); Carr, 1940, p. 76, habits (Fla.)-, 
Cook, 1942, pp, 15-16 (Miss.)] McCauley, 1939, pp. 93-95, eggs and young (lit. 
cit.); McClellan, Mansueti, and Groves, 1943, pp. 35-42, pis. 6-9, natural history 
(Md.)] Mcllhenny, i 937 > PP* ^3^~^33 (^‘^•)> Noble and Mason, 1933, pp. 1-19, 
breeding, eggs (lit. eit.); Taylor, 1936, pp. 212-224 (^en. lit.). 

The Short-lined Skinks — Brevilineatus Group 

The name of “stone skinks” is probably a misnomer, or so appears, for in 
Texas, where two of the species are common, they are more frequently found 
on flat plains, in pack-rat nests, or under debris, where no stones are to be 
found for miles. Because of this discrepancy the term is not adopted here; 
more appropriate is the “short-lined” group. Three species, all of which occur 
in this country, are included. The group is characterized by a pattern of 5 
light lines at least on the head in the young, but the median line disappears 
in adults; the lateral and dorsolateral light lines tend to be short or narrow 
and broken. The species give the impression that they are trying cither to 
develop a 4-lined pattern from the old 5-lined type, or to lose the pattern en- 
tirely. There is no postnasal (Figs. 113, 115), and usually i postmental (as in 
Fig. 99). The scale rows vary from 24 to 28 at the middle of the body. 

Short-lined Skink Eumeces brevilineatus Cope 

(Figs. 1 14, 1 15, p. 345; PI. 96) 

Range. Southern and central Texas from the Great Bend region of the Rio 
Grande east to about Long. 98® W., southward in northern Mexico. Type 
locality— Helotes, Bexar County, Texas. (Map 28, p. 503.) 

Size. Moderate; the largest recorded specimen measures 66 mm. (2% in.) 
snout to vent. The tail is about twice the head-body length, or a little less. The 
limbs are rather weak; when adpressed they touch in young specimens but 
are somewhat separated in adults. 

Color. Olive green to olive brown above; a short, dorsolateral, light stripe 
extending from the superciliary region (rostral in young) onto the shoulders, 
disappearing above the foreleg; a broad light stripe, less distinct in adults, 
involving the supralabials and passing posteriorly through the ear, disappear- 
ing on the sides of the neck or, in young, above the axilla. No median lighi 
stripe on body. In adults, a faint indication of bifurcating lines on the head; m 
young specimens these lines are distinct, joining the dorsolateral light lines on 
the prefrontal, and bifurcating on the anterior nuchals and posterior part o 
the interparietal; in these the single median line does not extend posterior to 

the 2 pairs of nuchals. 
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PI. Qfi. Eumeces hreifilineatns. A, D, Brewster County, Texas. Courtesy of E. 1 \. Taylor. 
B, Helotcs, Texas. C, E, San Antonio, Texas. 
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Chin and chest cream; remainder of belly bluish. 

Sedation. See Figs. 114, 115. Scale rows around middle of body 24 to 28; 
dorsals from occiput to base of tail 54 to 60; no postnasal; i, rarely 2, post- 
mentals. 

Recognition Characters. The presence of distinct, short, light lines on the 
head and neck, including at least some evidence of bifurcating light lines on 
the head (sides of frontal) is distinctive of this species and will separate it 
from all others of the United States. The species most closely resembling it 
are taylori and callicephalus which have 2 postmentals; the former also lacks 
very clear light lines, and the latter has a distinct lateral dark stripe. 

Habits and Habitat. According to Taylor, 

this species is apparently much less shy than tetragrammus. Most of the specimens 
I have collected have been seen moving about in daytime. At Hclotes the specimens 
were usually seen along the small gullies which empty into Helotes creek. They 
would take refuge in masses of leaves or brush and were usually near pools of 
water. At Alpine, in Brewster county, they were captured from piles of rotting 
brush along the edge of a tiny stream fed by a spring. Some escaped by entering 
the water, diving and entering piles of brush which were in the water. Specimens 
captured near Sabinas Hidalgo in Nuevo Leon were in rotting piles of brush, 
formerly the “nests” of pack rats. At Somerset, Atascosa county, Texas, the species 
was observed about large plants of Opttntia and some were captured with the 
assistance of Mr. A. J. Kirn by removing the large spreading cacti and digging 
about among the roots. 

Problems. An Oklahoma record of the species (Caddo County) is not im- 
possibly correct, although it needs verification. The life history is not known. 

Rejerence. Taylor, 1936, pp. 283-290, pi. 22, figs. 41-43 {gen. lit.). 


Mountain Skink Eumeces callicephalus Bocourt 

(Figs. 112, 1 13, p. 345; PI. 97) 


Range. Extreme southeastern Arizona southward along the Sierra Madre 
Occidental to Michoacan. Type locality — Guanajuato, Mexico. (Map 26, 

P-Soi-) 

Size. Moderate; the largest specimen recorded measured 65 mm. (2710 m*) 
snout to vent. The tail is about twice the head-body length, or a little less. 
Limbs rather weak, not touching when adpressed, even in young specimens. 

Color. General dorsal color olive gray, slightly darker at the centers of the 
scales. A dorsolateral light stripe extending from superciliary region to about 
the middle of the body, where it disappears; it lacks a dark median border, 
but is bordered below by a rather broad, dark brown band extending to base 
of tail and involving i full and 2 half scale rows to 2 full and 2 half rows. The 
lower edge of this dark stripe is fairly well defined, bordered by a light line 
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or Supralabials white or cream, this color extending to the ear, and there 

replaced by the bluish color of the lateral light stripe. The lateral light stripe 

extends to the groin and becomes indistinct as its narrow, darker, lower 

border disappears in large specimens. A dim, median, light stripe may be dis- 

cerned on the neck, bifurcating on the nuchals and passing anteriorly to the 

rostral; this is very poorly defined in adult specimens, and not all visible pos- 

tenor to the shoulders. Sides, below lateral dark stripe, and belly bluish: chin 
cream* 

Sedation Set Fip. 112, 113. Scale rows 26 to 28 at middle of body; usually 
no postnasal in United States specimens; 2 postmentals. 

Recognition Characters. The dim light lines, the absence of a median light 
line on body behind shoulders, and the distinct lateral dark line distinguish 
this species from others of the genus in the United States. 

Habits and Habitat. Gloyd "obtained one specimen and saw another at an 
altitude of about 6400 feet among loose rocks on the north side of Ramsey 

Canon, Huachuca Mountains, July 10, 1931.” The species is apparently a high- 
elevation form. 

Problems. The United States specimens very possibly belong to a race dis- 
tinct from the southern Mexican specimens, as pointed out by Taylor; they 
usually lack postnasals, whereas Mexican ones usually have them, and there 
are differences in pattern. If found to be consistently different from Mexican 
specimens, the United States race will need a new name. 

The life history is unknown. 

References. Gloyd, 1937, pp. 99, ii6 (Ariz.); Taylor, 1936, pp. 290-298, pi. 23, 
text figs. 44, 45 (gen. lit.). 


Four-Striped Skink Eumeces tetragrammus (Baird) 

(Fig. 12, p. 62; PI. 98) 

Range. Extreme southern Texas south to extreme northern Veracruz. Type 
locality— Lower Rio Grande. (Map 26, p. 501.) 

Size. Moderate; the largest specimen recorded measured 71 mm. snout to 
vent (2 ^'Ho in.) ; the tail is about \% times the head-body length. The limbs 
are moderate, overlapping in young specimens but separated somewhat in 
large adults. 

Color. Olive or olive gray above, becoming somewhat bluish in color on the 
sides. On head a pair of lines, representing the bifurcated anterior ends of 
the middorsal light stripe, extending from each side of rostral to the fronto- 
parietal; these are visible in young specimens but disappear completely in 
subadult and adult specimens. A dorsolateral light line extends from the 
superciliary region along the fourth scale row to the base of the tail; it is a 
rather feeble stripe, not dark-bordered, and is broken at the posterior edge of 
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practically every scale. A similar lateral light line extends from the labial 
region through the car, above the arm and along the seventh scale row to 
the rump, where it disappears. In young specimens the sides between the 
dorsolateral and lateral stripes are darker than the middorsal region, but in 
older specimens there is no difference. There is practically no dark color 
below the lateral light stripe; there is enough to differentiate the line from the 
light belly color. The belly is somewhat bluish, the chin and gular region 
cream. In young specimens the tail is azure blue, but with increasing age the 
tail becomes slate-colored, like the body. The head becomes somewhat red- 
dish in large specimens. 

Scalation. No postnasal; temporals typical; 7 supralabials, last largest; either 



Pi. 98. Eumeces tetragranimus. Nc.nr San 
Juan, Hidalgo County, Texas. Maas photo- 
graph. 


1 or 2 postmentals; parietals not enclosing interparietal; 2 or 3 pairs of nuchals. 
There arc 26 to 28 scale rows at the middle of the body, and 5^ to 59 dorsals 
from the interparietal to the base of the tail. 

Recognition Characters. The absence of any indication of a median light 
stripe on the posterior part of the body (even though it may be present ante- 
riorly), the presence of narrow lateral and dorsolateral light lines that lacl( 
(iar^ borders and extend the full length of the body, the absence of a postnasal, 
and the separation of the parietals behind the interparietal identify this species 
and separate it from all others in the United States; but all these characters 
must be true. Within its range only two species can be confused with itr the 
short-lined skink and the southern prairie skink. The latter has dark lines 
bordering the dorsolateral light lines, which extend onto the tail; there is 
usually some evidence of a median light stripe on the body. The short-lined 
skink has shorter light lines, which do not reach the posterior part of the 
body; some care must be used in comparing with this skink to be sure the 
full length of the light lines is clearly discerned. 

Habits and Habitat. Taylor says, “I have usually found this species when 
tearing up the large ‘nests’ of pack rats. They appear to be especially secretive. 
I have never seen a specimen moving about above the ground. It may prob- 
ably be that the species is somewhat nocturnal.” One has been reported to have 



362 


HANDBOOK OF LIZARDS 


been found under a log. Near Rio Grande City I saw several specimens, of 
which I captured but one, under the side walls of a fallen house in a section 
remote from other habitations. In Mexico one was found by excavating the 
earth that had accumulated in the bottom of a cement pit. 

Reference. Taylor, 1936, pp. 298-304, map fig. 46 (gen. lit.). 


The Lineless Skinks — Obsoletus Group 

One American and three Asiatic forms belong to this group. The chief 
peculiarity of all forms is the black color of the young, which have no light 
lines or only broken ones. The size is large. 

Sonoran Skink Eumeces obsoletus (Baird and Girard) 

(Fig. too, p. 341; PI. 99) 

Range. Extreme eastern Kansas and southwestern Iowa southward through 
the southern corner of Texas to northern Mexico, westward through Colorado 
and New Mexico to central Arizona. Not recorded definitely from Nebraska, 
Missouri, Arkansas, or Utah, although probably occurring. Type locality— 
Valley of the Rio San Pedro of the Rio Grande del Norte, Texas. (Map 29, 
p. 504.) 

Size. This is a large skink, the maximum snout-vent measurement about 
125 mm. in.). The tail measures about iM* times as much as the head 
and body. The limbs are about equal, the hind leg about Yu the snout-vent 
length. The head may be considerably widened in the temporal region. 

Color. The ground color is light slate gray. Perhaps the most frequently 
encountered adult pattern is a dark brown or black edge about each dorsal 
scale, lateral to a position a little above a line between the two legs. In some 
specimens these markings are absent, the lizard being practically a uniform 
gray above. In others the dark pigment collects between certain longitudinal 
scale rows, thus producing a somewhat livid pattern. In such specimens the 
two median scale rows have no dark linear marks but tend to form a median 
light stripe. The ventral surfaces and the head are largely unmarked. Some 
reddish coloration may develop in the temporal region in large males. 

The young are very different in coloration — so different, in fact, that for 
years they were thought to be a separate species, called guttulatiis. At hatching 
they are jet black all over the body, with the tail a vivid blue; each dorsal plate 
on the dorsal surface of the head, except for the median scales, each labial, up- 
per and lower, and each mental plate with a conspicuous, round, bluish-white 
or orange spot occupying all but the outer border. The spots on the dorsal sur 
face are orange, the others white, in life. The effect is that of 3 rows of spots 
on the side of the head and 1 on each side of the chin. The middle latera 
row, or that on the upper labial, is continuous backward with a large spot m 




PI. 99. Eitmcccs obsoletus. A (young)» B, C, E, Lawrence, Kansas. D* Cameron County, 
Texas. C, E, courtesy of E, H Taylor. 
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front of the ear and with another, extending posteriorly into a point, on the 
posterior edge of the ear. There are traces of similar spots on the other ce- 
phalic plates, but much less distinct. 

With advancing age the ground color becomes more olivaceous, paler be- 
neath, each upper scale with a posterior margin of darker olive very well 
defined. These characters continue until the specimen is 75 mm. long head 
and body . . . , the spots on the chin only disappearing in the pale olivaceous 
green of the under parts” (Cope). 

Sedation. The most important feature in this skink is that the scale rows 
on the sides of the body are diagonal in position, converging posteriorly 
toward the dorsal surface (Fig. 100). There arc 25 to 30 rows about the mid- 
dle of the body. 

Recognition Characters. There is no other smooth-scaled legged lizard in 
the United States with diagonal, lateral, scale rows. The only other species 
of skink with a similar feature is found in the Bermuda Islands {Eumeces 
longirostris). In Arizona it occurs in the same area as g. gilberti, which is 
stripeless in the adult stage as is obsoletus. See the discussion of g. gilberti for 
comparisons. 

Habitat. In eastern Kansas, where these lizards seem to reach their greatest 
abundance, they are found most commonly on grassy hillsides underneath 
loose, flat, limestone rocks. In similar topography their range extends east- 
ward into wooded areas. In the West they occur in rocky habitats, ‘‘in crevices 
of rocks and under logs, under the bark of fallen trees, and in bushes. Several 
specimens were found between the dry dead leaves of sotol” (Mosauer). They 
occur at elevations as great as 6800 ft. 

Habits. These are diurnal lizards, but their habits are secretive so that sel- 


dom arc specimens seen in the open. Sometimes they are found slinking about 
on the ground near cover. Probably they wander more frequently than would 
appear. They may be found in late March, disappearing in hibernation in 
early October. They hibernate in burrows in the ground, at a depth as 
as 10 inches. 

Sonoran skinks are among the most vicious lizards of the country. They o 
not tame well and are likely to snap at almost any time. The bite is rather 
painful, for the small pointed mouth grabs only a small piece of skin ^ ^ 
jaws are extraordinarily powerful. With a piece of skin in its mouth, the * ' 

hangs on a few seconds, even if allowed to dangle free, and loosens its o. 
only after giving a final hard pinch and wiggling energetically. If they arc 
forcibly removed, they attempt to twist free and cause a very painful laccra- 

tion. j 1 ► ^ nr 

Copulation occurs from late April to the middle of June, and rnay Jast 4 

5 minutes. The male grasps a fold of skin at the side of the neck of the tema 

and curves his body sideways beneath that of the mate. 

Eggs arc laid from the middle of June to middle July. Seven to 15 eggs arc 
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deposited. The female may remain with the nest, which is frequently in a 
small hollow in earth underneath a stone. The eggs measure about 10 to 
12 X 14 to 18 mm. (average ii x 16 mm.) when laid, and hatch in late August. 

The food consists of numerous kinds of insects, insect eggs, insect larvae, 
spiders, and sometimes small lizards. A male has been recorded eating an 
egg of the same species— a good reason for the brooding habit of the female 
if in fact she does not eat the eggs. Ground beetles and lady beetles are le- 
jectcd. Young specimens are said to lift the blue tail and wave it in sinuous 
curves as they approach insect prey. 

Problems. Taylor gives some reasons for belief that the Sonoran skink may 
have two or three races. Further studies of the life history and habits are much 
to be desired. 

References. Cope, 1900, pp. 645-650 (gen. Mosaucr, 1932, p. 10 (N.M.)\ 
Taylor, 1936, pp. 305-320, pi. 24, figs. 47, 48, map (gen. lit.). 


The Narrow-lined Skinks — Multivirgatus Group 

Six species represent this group, distributed over central United Slates and 
western Mexico. Three forms occur in this country. All are small species, with 
rather short limbs (touching only at times in the young, widely separated in 
adults); there is no median light line (except in multivirgatiis)y and the dor- 
solateral light lines are very narrow, reduced, or absent. 

Two-lined Skink Ettmeccs gaigei Taylor 

(PI. 100) 

Range. New Mexico from Taos (near northern central border) to extreme 
western Texas, westward nearly to the Arizona border in the south. Type 
locality— Taos, New Mexico. (Map 26, p. 501.) 

Size. The largest specimen recorded measures 68.5 mm. (z^Mo in.) from 
snout to vent. The tail is probably about 1% times the head-body measure- 
ment in adults, but this is not certainly known; in very young specimens it is 
only about iVo times the head-body length. The limbs are rather short and do 
not meet when adpressed. 

Color. In adults, the ground color is olive brown. There is no median light 
line either on the head or the body. The outer edges of the scales of the first 
and second scale rows are of a darker brown color that forms a dim line fol 
lowing the adjacent edges of the first and second rows, and of the second and 
third. The dorsolateral light line is distinct and follows the middle of the 
third scale row, the rest of which is dark brown; the line may be continuous 
or appear as a series of dots; a narrow dark brown lateral band is present, 
beginning at the eye, and passing along the adjacent edges of the fourth and 
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fifth scale rows; it is bordered above and below by dotted lines of ground color 
slightly lighter than that on back. A light labial line passes above the ear but 
then stops. A light lateral line begins at the ear, passes posteriorly above the 
arm, and then disappears. The chin, throat, anal region, and ventral surfaces 
of the limbs are cream, and the belly is bluish gray. 



FI. 100. Ettmcces A, Frijolcs, Guadalupe Mountains, Texas. B, C, Taos, New 

Mexico. All females. Courtesy of E. H. Taylor. 

A young specimen is colored much like the adult except that the dorsolat- 
eral light lines are yellow; there are a few lighter flecks along the median scale 
rows on the body, but these do not indicate a light line. The tail presumably is 

blue (see Taylor). 

Sedation. Posinasal variable, present, or absent; 2 postmentals; 7 supra- 
labials; parietals not enclosing interparietal posteriorly. Scale rows aroun 
middle of body 24; scales from parietals to base of tail, 61 to 62. 

Recognition Characters. The dorsolateral light stripes, extending the full 
length of the body and restricted to the third scale row, characterize the many- 
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lined and two-lined skinks, separating them from all other United States 
species of these smooth-scaled lizards. The two-lined skinks can be separated 
from their relatives by the complete absence of a median light stripe, both in 
young and old. The lateral light lines also arc absent on the trunk, where only 

the two dorsolateral light lines are evident. 

Habits and Habitat, Near Taos Taylor found two specimens “in barren 
hills along a stream about a mile from the large Indian village through which 
the stream flows. They were found under small, flat rocks on a steep hillside, 
and appeared to be making burrows, as the earth was freshly disturbed; they 
took refuge in the burrows, which e.vtended three inches below the surface.” 

Mosauer found another that “was seen, together with several others, slip- 
ping through the semiaquatic vegetation along the border of the spring at 
Frijole, Texas. The high and dense plant growth rendered capture extremely 
difficult, so that only one of the specimens could be secured. In flight it crossed 
the tiny stream without hesitating.” 

Only three other specimens are known, and these are not accompanied by 
data on habits or habitat. 

Problems. As can be inferred from the foregoing discussion, the natural 
history of this curious species is practically unknown. In view of its close re- 
lationship and close association with the many-lined skink, comparisons of 
the natural history of the two species will be of the greatest interest. There 
is also a problem in taxonomy involving this species, largely due to the paucity 
of specimens, since only six are known. The species bears some resemblance to 
the obscurely marked western specimens of the many-lined skink, yet the 
young of the two species, it seems, are widely different; those of the many- 
lined species have a distinct median light line (as do the adults except when 
discolored) while those of the two-Hned skink lack the median stripe com- 
pletely. Bailey refers a juvenile with a distinct median stripe to the two-lined 
species; if this is correct, the validity of the species is very dubious. For the 
present I refer the striped young to multivirgatus. Obviously the status of this 
species and that of the western specimens of the many-lined skink merit a 
thorough study as soon as sufficient specimens have accumulated to give a 
clear picture of the situation. 

References. Bailey, 1937, p. 96 Mosauer, 1932, pp. 12-13, pk fig- 2 

Taylor, 1936, pp. 353-358, figs. 55 (map), 57 (gen. lit.). 

Many-lined Skink Eumeccs mtiltivirgatus (Hallowell) 

(Pig- 97. P- 335; PI- *01) 

Range. Extreme southwestern South Dakota, the western half of Nebraska, 
southeastern Wyoming, central Colorado, central New Mexico, and the 
plateau areas of northern Arizona. Type locality — probably Cow Creek, Lari- 
mer County, Colorado. (Map 27, p. 502.) 
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Size. Moderate; the largest recorded specimen measured 73 mm. (2% in.) 
snout to vent. The tail measures about 1% times the head-body measurement, 
and appears rather fat proximally and slightly constricted at the base. Limbs 
rather small, not or but slightly overlapping. 

Color. Very variable. Typical adult or subadult specimens from areas east 
of the Continental Divide have a pattern of numerous, very well defined, 
alternating, light and dark lines that is very characteristic of the species. 
There is a broad median light line extending from the head onto the tail; it 
disappears on the head or divides into 2 lines, never very distinct, that extend 
to the rostral. This line is bordered on either side by a distinct dark line oc- 
cupying most of the first and the edge of the second scale row. The remainder 
of the second scale row is light. The third row is dark, but down the middle 
of it passes a narrow, continuous, dorsolateral, light line, extending from the 
superciliaries onto the base of the tail. A broken, light lateral stripe follows 
the sixth scale row, more or less blending with the light belly color below. 
The sides between the dorsolateral and lateral light stripes are dark, save for 
2 light lines, one on the inner edge of the fourth scale row, the other on the 
outer edge of the fifth row. The chin is cream, and the remainder of the 
ventral surfaces are light slate. The tail is of the same color as the light areas 
on the body and has irregular, dark, longitudinal lines at least near the base. 
The limbs are dark, the center of each scale light. 

In the young the secondary light lines (in other words all except the me- 
dian, dorsolateral, and lateral lines) are absent. The pattern in these consists 
of just 4 or 5 light lines; the dorsolateral are very distinct and the lateral lines 
rather dim; in western specimens (western New Mexico and Arizona) the 
young have very distinct median lines; in eastern specimens the median light 
line becomes evident only in adults. The secondary light lines appear with 
increased size until the bold, many-lined pattern of the adult is reached. The 
tail in the young is blue or lavender. 

Specimens which have been preserved in formalin become greatly dark- 
ened; the light areas are particularly affected, and the result is that the strips 
become greatly obscured, and the pattern much less bold than in life. Curi- 
ously, the dorsolateral light stripes are the least affected of all and remain dis- 
tinct when the other light stripes can scarcely be discerned. 

Scalation. Usually a postnasal present; 7 supralabials (very rarely 6 o'" “)» 
usually 2 postmentals; the parietais are separated behind the intcrparieta 
(Fig. 97) ; there are 2 pairs of nuchals. Scales around middle of body 24 to 2b, 

and from parietais to base of tail 61 to 63. . t u 1 n 

Recognition Characters. The adults, if properly preserved in alcohol, ca 

readily be distinguished from all other United States skinks by ? 

many dark and light lines. The young specimens, however, and adults darK- 

ened by preservation in formalin cannot thus be identific . 
position of the dorsolateral light stripe, restricted complete y to e 




PL loi. Eumec^multhirgatus. A, Chihuahua. Chihuahua. B. Grand Canyon National 
Park, Arizona. C, D, E, Weld County, Colorado. Courtesy of E. H. Taylor. 
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scale row, and the length of it, extending the full length of the body, are 
characters held only by the many-lined and the two-lined skinks. The latter 
species never has a median light stripe, even in the young (the striped juvenile 
reported by Bailey is believed to be multivirgatus, not gaigei). 

Habits and Habitat. But little has been recorded. 

Mr. Lewis V. Barry of the Denver Museum has found the species to be common 
and easily collected in Weld county and in Denver county, occurring in vacant 
lots in Denver City. . . . He states: 

* May 13, 1931, on a trip for rattlesnakes near Milton reservoir in Weld county, 
we found the first skink. Later the same day four more were collected. These were 
all found under cow dung in a prairie-dog town, feeding on ant larvae. . . . Near 
Grover in Weld county a Desert Sparrow Hawk . . . had one of these reptiles 
in his claws” (Taylor). 

A specimen collected by me near Estancia, N.M., was one of several seen run- 
ning about on the ground from hole to hole in the morning of a relatively 
cool day. This locality is a high, but semiarid plain. Mosauer found another 
specimen “in the pine and spruce forest of the plateau region of the southern 
Guadalupe Mountains.” 

The species is oviparous. One specimen is recorded with 5 eggs, measuring 
about 13 X 8 mm. 

Problems. The natural history of this species is unknown and merits thor- 
ough study; the habitat seems very variable. An interesting problem in taxon- 
omy is the prevailing obscurity of the pattern on Arizona and certain New 
Mexico specimens (one well-preserved Arizona adult has a typical pattern). I 
have guessed that it is due simply to the fact that most of them have been pre- 
served in formalin, whereas by chance most of the specimens from more 
eastern localities have been preserved in alcohol and thus preserve the pattern 
more as it is in life. This point needs checking upon live western specimens; 
it may well be that even in life the pattern is obscure, and if so, the western 
specimens belong to a subspecies distinct from the eastern one. The name 
inornatus Baird, thus far not in common use, seems to be based on specimens 
like these, although they happen to come from Nebraska, where the typical, 
distinctly striped specimens normally occur. Nevertheless, the western speci- 
mens of multivirgatus arc probably not of the same race as the eastern speci- 
mens, for the young are very strikingly different. It is not impossible that 
gaigei figures in the confusion. I believe the young of the latter species have 
no median light stripe, and Bailey believes they do. If the latter is correct, 
then gaigei becomes distinguishable from western multivirgatus with diffi- 
culty, for both apparently would have young identically marked. Yet adult 
gaigei have a pattern different from that of adult Arizona multivirgatus, some 
specimens of which are many-lined like eastern multivirgatus. The whole sit- 
uation needs further study for clarification. Even the Mexican specimen 
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from Chihuahua does not seem the same as United States specimens and is 
probably a still different form. A further possibility is that gaigei is the same 

as taylori. 

References. Bailey, 1937, p. 96, the young specimen only (iV.A/.); Mosauer, 1932, 
PP- 14 - 15 > ph ■* fig- * Taylor, 1936. pp. 34 '- 353 . P's- 27-28, text figs., 54- 

56 igen. lit.). 

Pecos Skink Eumcces taylori Smith 
(PI. [02) 

Range. Vicinity of the Guadalupe Mountains of extreme western Texas 
and adjacent New Mexico. Type locality— near Frijolcs, Guadalupe Moun- 
tains, 6000 feet, Texas. (Map 28, p. 503.) 



PI. 102. Eumeces taylon. Carlsbad Caverns, New Mexico. Courtesv of E. H. Tavicn 


Size. The largest specimen known measures 65 mm. (2%r> in.) from snout 
to vent. The tail is i% to nearly 2 limes the head-body length. The tail is 
rather fat, and the legs rather short, widely separated when adpressed. 

Color. Dark olive brown above; a dark streak on sides of head, disappear- 
ing on neck or sometimes continuing to groin. No light stripes visible on head 
or body, except for the white supralabials, even in very young specimens. Chin 
cream, remainder of ventral surfaces dark, bluish. Young with blue tails. 

Scalation. Scale rows at middle of body 24 to 26; scales from occiput to base 
of tail 6i to 63. Postnasal present; 2 postmentals; prefrontals broadly in 
contact. 

Recognitton Characters. The complete absence of light stripes, or very poor 
definition of them, combined with the presence of 2 postmentals and a post- 
nasal should identify all lizards of this species. 

Habitat. Mosauer found two specimens in the Guadalupe Mountains “in 
humid habitats with rich vegetation." One specimen was found “slipping 
through the moist vegetation at the margin of the miniature pond formed by 
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the spring.” Taylor found another specimen “in a pile of drift at the edge of 
Black River, which flows partly above and partly below ground in the Carls- 
bad region.” 

Problems. Until further specimens are known of both this and the Mexican 
humilis, from which this was recently separated, the distinctness of the two 
species cannot be certain. The habits of the species are very poorly known. 

Rejerences. Mosauer, 1932, pp. 10-12, pi. i, fig. 3, habits, habitat, description 
(A/.M.); Smith, 1942, pp. 93-95, separation of taylori from humilis {lit. cit.); Tay- 
lor, 1936, pp. 358-363, pi. 30, figs. 58, 59 {gen. lit.). 


The Eastern Four-lined Skinks — Anthracinus Group 

Four species belong to the group. Only one, copei, is extralimital, occurring 
in central Mexico. All species are of medium size, and have 4 (dorsolateral 
and lateral) light lines. The median light line is absent or indicated only on 
the body; it never reaches the head and divides there as in five-lined species. 
The postmentals are 1 or 2, the postnasal missing. There are 7 upper labials. 
The limbs are of moderate size, not or slightly overlapping when adpressed to 
the sides of the body. 

Coal Skink Eumeces anthracinus (Baird) 

(Fig. 116, p. 345; PI. 103) 

Range. Discontinuous; western New York southward to northern Mary- 
land; western North Carolina; extreme southern Mississippi and Alabama; 
and from northwestern Louisiana northward through the southern half of 
Missouri and eastern Kansas south of the Kaw River. Type locality— North 
Mountain, near Carlisle, Pennsylvania. (Map 30, p. 505.) 

Size. The largest specimen recorded has a snout-vent length of 64 mm. 
{2V2 in.). The tail is about twice the head-body length in adults, equal m 
very young. The limbs overlap when adpressed (except in occasional old 

Color. Adults olive gray to olive brown above; a narrow dorsolateral white 
line on each side, originating in superciliary region or posterior corner of eye, 
and extending onto base of tail; this light line is placed on the adiacenl edges 
of the third and fourth scale rows (counting from middorsum). A broad, 
rich, dark brown band on sides of body below dorsolateral light stripe, cxtencl- 
ing from sides of head through upper edge of ear, above the foreleg, throug 
the upper margin of the insertion of the hind leg and onto the tail, disappear- 
ing toward the tip. This band occupies 2^4 scale rows, and below it. from e 
to groin, is a narrow white line occupying only the rniddle of ^ 
the sides of the abdomen. Below this from the angle of the mouth to th g 
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PI. 103. Ettmcics amhraautn. A (male). D (female). IrnbcKie.i, Arkansas. B (female 

wuh csgs and young). C (female). Bergen. New York. E. F, Cherokee County. Kansas 
Courtesy of E. H Taylor 


IS a narrow dark area often scarcely visible, never with a distinct lower edge 
but fading into the gray or bluish ventral color. Entire ventral surfaces bluish 
or gray, without dark markings. On the medial border of the dorsolateral 
ig t stripes a narrow dark brown streak is present on some part of the body 
and ,s sometime.s continuous. In some specimens a dim, median light stripe 
IS present on the neck, sometimes c.xtending the length of the body but never 
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involving the head scales; it is usually bordered on either side by a broken, 
narrow, dark streak. There are some irregular light spots on the side of the 
head, the most prominent of which is one on each of the last and next to the 
last supralabials; these marks are said to be reddish in life in many specimens. 
The young may be almost uniformly black, with reddish spots about the 
head, or may have stripes nearly like the adults’; the tail is always deep blue- 
violet. 

Scalation. The chief features of the scutellation of this species are the pres- 
ence of a single postmental; the absence of postnasals; a scale longer than 
wide bordering the postgenial medially; median subcaudal scales widened; 
24 to 28 scale rows about the middle of the body; 7 supralabials. 

Recognition Characters. The only four-lined skinks known from eastern 
United States as far west as through Louisiana, Oklahoma, Kansas, and the 
Dakotas are the coal skink and the red-tailed skinks. The latter is a peculiar 
species, without a primary temporal or a lower secondary temporal, a red tail, 
only 18 to 22 scale rows, etc. In the West, where a feeble median stripe is char- 
acteristic of the coal skink, some confusion with five-lined species, which may 
lose the median lines on the head as they grow older, is possible; the latter, 
however, lack a postnasal and have 2, instead of i, postmentals. 

Habitat. Usually found in Kansas and Oklahoma on wooded hillsides in 
rotten logs, piles of brush and leaves, and under loose stones; more or less 
humid habitats not removed from water seem to be preferred. In New York 
they are found in certain areas near swamps and under wood piles or rocks. 

Habits. Although usually found in concealment, in both the East and the 
West specimens have frequently been seen and captured while moving about 
in the open. They do not hesitate to take to water for protection. 

Courtship and mating occurs in late May in New York. Eight or 9 eggs arc 
laid in late June and are guarded in nests by the female. They average 6 x lo 
mm. when laid, and after 30 days an eastern batch averaged 11.5X 17 mm. In 
about 4 to 5 weeks the eggs hatch, and the newly born young measure from 


47 to 51 mm. in total length. 

Age groups in snout-vent measurements have been suggested by Taylor as 
follows: at hatching 21-23 mm.; second year, 26-29 mm.; third year, 30-34 
mm.; fourth year, 35-40 mm.; fifth year, 42-46 mm.; sixth year 4^1 mm.; 
seventh year, 53-56 mm.; eighth year, 56-59 mm.; ninth year, 59-60 rnm.; etc. 
If this is the case, growth in these lizards does not parallel that ot the tenc 
lizards, the northern prairie skink, or the common western skink. 

The food consists of various small insects and insect larvae. 

Problems. Aside from the life history, which still presents interesting and 
perplexing angles, there are disturbing differences between eastern and west- 
ern speciLns that indicate that these really represent two sub pe 

cies The young of western specimens lack stripes or have very 1 * 

r'e almost uniLmly black, and have red marks about the head, whereas 
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eastern juveniles are marked much like the adults. Moreover western speci- 
mens very frequently show evidence of a median light stripe, while eastern 
specimens do not. And Taylor remarks, “It appears that, in general, specimens 
from the southeastern part of the range have somewhat shorter and slightly 
heavier limbs.” 

Rejcrences. Burt, 1928, pp. 49-51 (Kans.); Clausen, 1938, pp. 3-7, figs, r-2 
{N.Y.). Gloyd. 1928, p. 120 (Kani.)\ Taylor, 1936, pp. 373-387, pi. 32, text figs. 
62-63 


Northern Prairie Skink Eumeces septentrionalis septentrionalis (Baird) 
(Fig. 118, p. 346; PI. 104) 

Range. Southern Manitoba south to southern Kansas and northern Okla- 
homa. Type locality — “Minnesota and Nebraska.” (Map 31, p. 505.) 

Size. The maximum snout-vent measurement is 32 mm. (3!^ in.); the tail 
is but little longer than the head and body in young specimens, but becomes 
almost twice as long in adults. Limbs overlapping (young) or narrowly sepa- 
rated (adults) when adpressed. 

Color. Ground color olive to olive brown. Two primary white lines on 
either side of body, but no primary median stripe, although a secondary one is 
usually present. Dorsolateral light line extends from supraocular along the 
middle of the fourth or adjacent edges of the fourth and fifth scale rows, a 
considerable distance on tail. The lateral light stripe extends from the supra- 
oculars through the ear, along the seventh or adjacent edges of the sixth and 
seventh rows, skirting the upper margin of the insertion of the hind leg and 
onto the tail. Below the lateral line is a narrow dark line, and between it and 
the dorsolateral line is a broad, dark brown band; bordering the dorsolateral 
stripes medially is another brown band involving 2 half scale rows; on the 
adjacent edges of the first and second scale rows, from the nuchal region to 
the base of the tail, extends another dark brown stripe on each side. These 
three lines of ground color (not light color as in the primary light stripes) are 
enclosed by 4 dark bands. In some specimens the paravertebral bands are 
poorly defined. 

The chin is cream, the remainder of the ventral surface bluish. “Males dur- 
ing the breeding season develop a deep reddish-orange coloration on the edge 
of the lower jaw and the sides of the head in the temporal region. This soon 
tends to fade out and no trace of the color is left in specimens collected a 
month later (Taylor). The tail is bright blue in the young, but the color be- 
comes dull with increasing age, the blue disappearing at a snout-vent of 
about 50 mm., 2 in. (Breckenridge). 

Scalation. See Fig. 118. Scale rows about middle of body 25 to 29, usually 26 
to 28; scales from occiput to base of tail 57 to 62, average 60. No postnasal. 
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Normally 2 postmentals, rarely i. Frontonasal small, occasionally absent, 
rarely in contact with anterior loreal. 

Recognition Characters. 1 he distinct dorsolateral light lines, extending ihc 
full length of the body on the fourth or fourth and fifth scale rows; the pres- 
ence of 2 postmentals and no postnasal; and the separation of the frontonasal 
from the loreal will identify specimens of this race. Within the area where 
they occur the only other species which may be confused with them is the 
many-lined skink, in which the dorsolateral light lines are restricted to the 
third row, and the coal skink, which has but one postmental. 



Pi. 104. Ennicces scptentrionalis septentrionaUs. A, B, E, Onaga, Pottawatomie County, 
Kansas. C, F, Lawrence, Kansas, D, Ice Caves, northeastern Iowa. 


Habitat. "Open, grassy hillsides where small, flat rocks offer some shelter 
(Taylor). They may utilize other cover when available, as about human habi- 
tations. In Minnesota Breckenridge determined that sandy or gravelly habitats 
are preferred to clay and loose soils. 

Habits. These lizards are almost always found under some object. Thoug 
they are rarely seen moving about in the open, their wariness and ability to 
effect quick concealment, rather than any nocturnal or burrowing ha its, 
arc probably responsible for their apparent scarcity. The distribution is not 
continuous. Localities that appear perfectly satisfactory may be found lacking 


FAMILY SCINCIDAE: GENUS EUMECES 


377 


in the species, whereas others, in all appearances essentially identical, may 
harbor specimens in abundance. So far as I am aware, in only one locality, 
central Kansas, can the species be spoken of as really abundant. 

Mating occurs in May and early )une. Five to 13 eggs are laid between the 
end of May and the middle of July. They are deposited in excavations in 
moist, loose soil under stones, boards, and other objects. At laying, the eggs 
measure from 7 to 9 mm. in w’idth, 12 to 15 mm. in length, and average 
8x13.4 mm. In 40 to 52 (average 45.5) days the eggs hatch. At this time the 
young measure from 24 to 26.5 mm. snout to vent. In the wild they grow 
rapidly following the first winter, at an average rate of .37 mm. a day; in the 
second year the average growth rale is .31 mm. a day, and in subsequent years 
the growth rate drops off sharply. At the end of the second year mature size 
(65 mm. or more, snout to vent) is reached. 

Among the enemies of this species are hog-nosed snakes, hawks, owls, 
skunks, raccoons, and ground squirrels. Cannibalism is known, adults some- 
times feeding upon the young. 

The food consists of small insects, snails, and other arthropods. Orthoptera 
and spiders comprise a large proportion of the food, but bugs, beetles, and 
Icpidoptcra are of frequent occurrence in the diet. 

In Iowa fifty-two specimens were found in hibernation on February 15, 4}/^ 
feet below the surface of the ground in a gravel pit. They were torpid, bur a 
few became active when placed in a heated room. “In central Minnesota 
skinks become largely inactive in September, going into permanent hiberna- 
tion late in October. Males emerge from hibernation late in April or early 
in May, while the females do not appear until later in May” (Breckenridge). 

Problems. The curious distribution, scattered in isolated populations, is 
most interesting. The reason for it is unknown. A series of specimens from 
southern Kansas and northern Oklahoma is much to be desired, in order to 
fix more definitely the identity of the populations that are known (from few 
individuals) to occur there, and to delimit more precisely, if possible, the 
area of intergradation between the northern and southern races. 

References. Breckenridge, 1943, pp. 591-606, life history (Winn.); Scott and 
Sheldahl, 1937, p. 192, hibernation (lowa)\ Taylor, 1936, pp. 59-60, 394-405, text 
figs. 66, 67, pi. 34 (gen. lit.). 


Southern Prairie Skink Ettmeces septcntnonalis obtusirostris (Bocourt) 

(Figs. 117, tig, pp. 345, 346; PI. 105) 

Range. Southern central Kansas south to southern central Texas. Type 
locality— Texas. (Map 31, p. 505.) 

Size. Largest recorded snout-vent length 74 mm. (2^%^ in.). The limbs are 
a little shorter than in s. septentrionalis, but are otherwise the same. 
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Color. As in s. septentrionalk except that the paravertebral stripes arc much 

reduced or absent, and do not usually extend beyond the shoulders or middle 
of neck. 

Scalation. See Figs. 117, 119, As in s. septentrionalis except that the scale 

rows are usually 28, seldom 26; the dorsal scales from occiput to base of tail 

55 5 ^> average 57; and the frontonasal usually in contact with the anterior 

loreal. 

Recognition Characters. From its northern relative, /. septentrionalis, the 
present race can be distinguished by the usual contact of the frontonasal with 
the anterior loreal (usually separated in the other race); dorsal scales 58 or 
less from occiput to base of tail (59 or more in the northern race) ; and the 
reduction of the paravertebral dark stripes. Specimens from northern Okla- 
homa arc intermediate and must be allocated with one or the other race more 
or less arbitrarily; customarily all Oklahoma specimens arc referred to obtusi- 
rostris, and even certain southern central Kansas ones; although intergrades 
these approach the averages for the southern race more closely than those of 
the northern. 

The only other Eumeces occurring in central Texas and Oklahoma that 
could be confused with this are tetragrammus and anthracinus, which have a 
single postmental, and brevilineatus, which has short light lines. 

Habits and Habitat. Taylor has found that 

this species, like its neighbor, Eumcces brevilineatus, frequents the vicinity of large 
masses of Opuntia so common in southern Texas, and usually takes refuge in the 
sand about their bases, from which places they may be captured only with con- 
siderable difficulty. Near Waco, Texas, I captured several specimens from debris 
about the bases of willow trees in gravel pits. Here they were feeding in company 
with Leiolopisma. In this same locality and association were collected more than 
one hundred specimens of the small snake Polamophis striatulus (Linne). 

While collecting amphibians at night about a small pond near Somerset, Texas, 
two were discovered and captured. They were first observed on a small stump in 
the edge of the water, and when disturbed took to the water to escape, diving below 
its surface. It suggests that they may be somewhat nocturnal in habit. To the west 
of Waco, along the Brazos river, two specimens were taken from leaves and 
other debris at the base of a large tree. 

Problems. Our knowledge of the life history and habits of the race is sum- 
marized by the above. Much work remains to be done on it. 

Reference. Taylor, 1936, pp. 405-410, pi. 28, text fig. 67 (gen. lit.). 

The Western Four-lined Skinks— Skiltonianus Group 

At present five species and subspecies are recognized in this group, re- 
stricted to western United States, Baja California, and British Columbia. 
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Characteristic of the group is the absence of a median light line and loss of all 
light lines in large specimens, and the presence of a postnasal (Figs. 105, 106) 
and of 2 postmentals (as in Fig. 117). The dorsolateral light lines occupy 
scale rows 2 and 3 on either side, when present. 

The taxonomy and variation within the group are very much in need of 
study. Taylor s treatment (gen. lit.) is replete with suggestions that certain 
series, too inadequate for definite conclusions, appear different from others. 
No other group in the genus, within this country, offers the interesting distri- 
butional and taxonomic problems that this does. Rodgers (Calif.) has already 
contributed a study of one form. While the distinctness of the several recog- 
nized forms is unquestionable, in ease of distinction of individual specimens 
there is much yet to be desired. At the present time a series of specimens is 
usually required for definite assignment to one form or another, unless local- 
ity data are used as an aid. 

Common Western Slunk Eumeces shjltonianus (Baird and Girard) 
(PI. 106) 

Range. South-central British Columbia southward on both slopes, exclud- 
ing the range cast of the San Joaquin Valley, through northern B.tja 
California, and east to western Utah and western Montana. Type locality— 
Oregon. (Map 26, p. 501.) 

Size. Maximum snout-vent length about 83 mm. (3^4 in.). The tail is from 
1/4 to nearly 2 times as long as the head and body. Limbs well developed, 
overlapping somewhat or a little separated when adpressed to the body. 

Color. Dorsal surface light brown to clay brown; head lighter, somewhat 
reddish, in adult males. A bold dorsal pattern of 2 broad, dorsolateral, light 
lines extending from the snout to the base of the tail, involving the adjacent 
halves or two-thirds of the second and third scale rows; the light stripe is 
usually edged with dark brown above. A lateral light stripe extends from 
labial region through ear to groin, involving usually the adjacent halves of the 
sixth and seventh scale rows, sometimes restricted to the sixth. A dark brown 
line, sometimes dotted, borders the lateral light stripe below. Between the 
lateral and dorsolateral stripes is a broad, dark brown, lateral band, extending 
from the head to a considerable distance on the sides of the tail. The dorso- 
lateral light stripes expand on the tail, crowding out the dorsal and lateral 
brown ones; most of the tail a uniform light brown. In juveniles the tail is 

bright blue. li • k 

Throat, chest, and ventral surfaces of tail and hind legs cream, belly bluish. 

Even in old specimens this pattern is retained, perhaps becoming only a 
little less distinct than in the juveniles. The breeding males may develop a 
reddish suffusion in the temporal region, but the color is transitory. 

Scalation. Scale rows around middle of belly 24 to 28, usually 26, orsa 




jv If T Ci^nfornia. Courtesy 

D W.sV p u Fish and Wildlife Service photograph. 

D. Washington. E. Hearst, Mendocino County. California ^ ^ 
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scales from parietals to base of tail average about 58 or 59 (maximum range 
51 to 62) ; a postnasal and 2 postmentals almost always present. 

Recognition Characters. Within its range no other skinks can be confused 
with this except the other members of the group. The other four-lined skinks 
of the country do not have the dorsolateral light stripes involving the second 
scale row, except the striped red-tailed skink iegregius') which has a pink 
tail and 22 or fewer scale rows. From the other members of the group, how- 
ever, skiltonianus is not easy to distinguish. 

From rubricaiidatus it differs in having a blue instead of pink tail in the 
young, stripes instead of none in the adult, usually 7 supralabials (in the re- 
gion where rubricaiidatus occurs) instead of 8, the interparietal short, broad, 
wedge-shaped, and generally enclosed posteriorly by the parietals (instead of 
long, narrow, nearly parallel-sided, usually not enclosed by parietals), and a 
smaller size (frequently over 80 mm. in rubricaiidatus in an area where s}{il- 
tonianus probably does not exceed 75 mm.). 

From g. gilberti it differs in its smaller size (maximum 83 mm., as against 
something over 108 mm. in g. gilberti)^ the occupation of only half or less of 
the second scale row by the dorsolateral light stripes (as against more than 
half, when visible), the retention of stripes throughout life (as against loss of 
them at 55 mm. or over), the occurrence of 7 supralabials in many specimens 
(generally 8 in g. gilberti), and the usual occurrence of 2-2 jubals (about 
70 per cent as against about 5 per cent in g. gilberti). 

For comparisons with g. placerensis see the discussion of the latter. 

Habitat. In desert regions, as cast of the Coast Range, or the Sierras, the 
species is restricted to mountainous, usually elevated regions where the rain- 
fall is sufficient to support a growth of at least the drouth-resisting oaks or 
other plants in sufficient quantity to afford protection. Along streams it may 
penetrate considerable distances into the desert. In Nevada, however, Ruthven 
and Gaige found specimens in the Cortez Mountains in a canyon where “the 
slope was covered by a rather profuse growth of grasses and short herbaceous 
plants, and there were many loose rocks. The skinks were found under the 
rocks.” Over most of its range it is a forest or woods animal. West of the 
Sierras or of the Coast Range it is more ubiquitous, occurring in treeless 
meadows and on nearly barren but somewhat grassy hillsides amongst rocks. 
Whatever the cover, it is always a secretive, terrestrial animal. It occurs to 
elevations at least as great as 8000 feet above sea level. 

Habits. The secretive habits of these lizards are well known. Seldom are 
they found moving about on the surface of the ground; almost always they 
arc hidden under or within some object. This fact has led some authors to 
believe they may be nocturnal, or at least procure their food by searching under 
cover, rather than by seeking free-moving insects. That neither is the case is 
indicated by a number of recorded observations, particularly by Linsdale, ot 
specimens seen moving about during the day near human habitations, w ere 
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the lizards may become inured to the presence of large animals, and also 
where humans may spend more time quietly in observation than elsewhere. A 
second similar indication is the discovery of specimens of beet leafhoppers in 
the stomach of one specimen; their presence indicates a free-foraging habit. 
Presumably the reason they are so frequently found under objects is that 
they quietly hide there as the intruder approaches. On the basis of stomach 
contents (moths, beetles, crickets, and grasshoppers) Tanner suggested more 
secretive food habits. 

Rocks, leaves, logs, and many other types of objects may furnish cover for 
specimens when disturbed. They are found in the interior of rotten logs at 
times. They burrow with some ease, utilizing the snout while adpressing the 
limbs to the sides of the body and tail (Woodbury). Both sexes construct tun- 
nels, sometimes 10 or 15 inches long. Frequent observations are made upon 
the wriggling or twisting movement executed in the nervous, frantic efforts to 
conceal themselves when discovered. While foraging the movements are very 
quiet, but agitated and jerky. 

When revealed upon the overturning of a rock or other object under which 
a specimen is ensconced, the lizard darts away with extraordinary rapidity; 
the recovery time from the surprise is extremely brief. Many other lizards 
hesitate momentarily when uncovered and thus permit more ready capture. 
When temperatures are low, as in early morning, at high elevations, late in 
fall, etc., they may be so stiff as to be incapable of running away. 

Fitch has observed an interesting fluctuation in density of population over 
periods of several years, noting that at one locality in Oregon “on a hillside 
strewn with flat rocks, these lizards were formerly so abundant that at least 
one could be found beneath every large stone. In 1935 they were rare or absent 
on this hillside. Similar reductions in number have been noted at different 
times in other localities.” 

The normal food includes moths, beetles, crickets, grasshoppers, and leaf 
hoppers, as recorded in the scanty literature on this topic. In captivity many 
kinds of insects arc eaten, including flies, cockroaches, earthworms, lepidop- 
tcra larvae, and fly larvae. The food may be stalked. Woodbury describes how, 
“standing up with the head drawn back, one waited for a buzzing fly. When 
it alighted close enough, the skink quickly thrust out its head and caught it.” 
Fitch kept one specimen alive three years in captivity. 

The eggs number 2 to 5 in each clutch, according to records from southern 
California, British Columbia, and Utah. They are laid in excavations under 
rocks imbedded in the soil. The excavations or nests are flask-shaped, with a 
fairly large cavity (2 to 3 inches in diameter) at the bottom, communicating 
by a narrower tunnel (about i inch in diameter) as long as 15 inches, which 
passes along the underside of the rock and reaches the exterior at the rock’s 
edge. Females remain in the nests with the eggs and, for a few days, with the 
hatchlings, after which time all disperse. The females arc variable in reaction 
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m danger, some running away when the stones are removed, others remain- 
ing and attempting to fight off anything entering the nest. Those which flee 
return to the nest after a time and continue to remain with the eggs even 
though the nest may have been tampered with and some eggs removed. If 
damage has been done to the nest, it is repaired. 

The eggs are laid as early as June 15 (Pacific Grove, California), although 
Tanner suggests July i as about the earliest date for Utah. They hatch prob- 
ably from near the first of July to the end of August; hatchlings are recorded 
for July 28 and 29 in the San Bernardino Mountains of California and on 
various dates from August 3 to August 13 in Utah. The rate of growth of the 

embryo during the later weeks of development has been estimated at i mm. 
a day. 

Near Berkeley, California, Rodgers and Mcmmler record that 

young of Eumeces sl^iltonianus are hatched in the months of July and August. 
They average about 25 mm. long (snout-vent length) then and grow to about 50 
mm. by the time they are one year old. Most of their growth takes place in the 
first three months of life and in the following April, May and June. These skinks 
grow to about 65 mm. by the time they are two years old, and to about 68 mm. 
when they are three years old. Some may breed when they are two years of age. 
but most of them breed at the end of their third year. The normal life span for 
individuals once having attained breeding condition is probably five or six years. 
The oldest individuals are probably not more than nine years old. 

Problems. As has been indicated previously, the variation of this form is in 
need of further study. Almost beyond question several forms are confused at 
present under the single name sl^iltonianus. 

The natural history, because of the animal’s secretive habits, is not well 
known. Periods of activity, food, and the life history are very poorly known 
and are worthy of investigation. 

References. Fitch, 1936, p. 643, habits, habitat (Ore.); Grinnell, Dixon and Lins 
tialc, 1930, p. 148, habits, habitat (Calif.); Knowhon and Janes, 1933, p. 1015. 
food (///. cit.); Linsdale, 1938, pp. 29-30, habits (Nev.); Lowe, 1943, p. 58, emer- 
gence of young (lit. cit.); McLain, 1899, p. 10, eggs (lit. cit.); Rodgers and Memm- 
ler, 1943, PP- 61-68, fig. I, growth (lit. cit.); Ruthven and Gaige, 1915, pp. 26-28, 
description, habitat, habits (Nev.); Tanner, 1944, pp. 81-83, Utah, nesting habits 
(Utah); Taylor, 1936, pp. 415-428, pis. 35, 36, text fig. 68 (gen. lit.); Van Den- 
burgh, 1922, pp. 578-584, pi. 60, fig. 1, description, habits (gen. lit.); Woodbury, 
1931, pp. 59-61, fig. 20, description, habits, habitat, Utah (Utah). 

Greater Western Skink Eumeces gilberti gilberti Van Denburgh 
(Figs. 106, 107, p. 343; PI. 107, A-B) 

Range. The Sierra Nevada of central California and the central plateau 
region of Arizona. Type locality — Yosemite Valley, Mariposa County. Cali- 
fornia. (Map 28, p. 503.) 
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Size. Maximum snout-veni measurement 108 mm. (4M in.). Tail about 
I Vs to nearly 2 times the head-body measurement. Legs longer than in r^/7- 
tonianus. overlapping or barely failing to do so (adult females) when ad- 

pressed. 

Color. The young specimens are marked just like the young and most 
adults of s{iltonianiis. The ground color is dark brown dorsally, and is broken 
by 2 dorsolateral and 2 lateral light lines. The dorsolateral lines begin on the 
snout, and on the body occupy two-thirds to five-sixths of the second .scale 
row and a large part of the third row; the lateral light lines occupy the sixth 
and seventh scale rows. The brown stripe enclosed between these two stripes 
on each side is very dark. The belly is gray; the tail blue. 

As the specimens reach a length of some 50 to 55 mm. (2V3 in.) snout to 
vent, the blue color of the tail is lost, and the ground color becomes light in 
the areas between the light lines, leaving only dark borders next to the light 
lines. At about 65 mm. (2*72 in.) only the anterior part of the dorsolateral 
light lines are visible, while most of the rest of the body is brownish olive. At 
a somewhat greater size the entire animal is a uniform brownish olive above, 
lacking all evidence of stripes. The head, both above and below, and much of 
the neck become ‘‘bright poppy red tinged with carmine.” The ventral sur- 
faces, posterior to the reddish throat, arc gray to yellowish white. 

Scalation. See Figs. 106, 107. Scale rows 24 to 28 around middle of body, 
generally 26; scales from parietal to posterior margin of thigh 58 to 64, gen- 
erally 61; supralabials 7 or 8, generally 8; parietals generally separated from 
each other behind interparietal; latter scale rather broad, short, wedge-shaped. 

Recognition Characters. The large size, the loss of pattern at lengths over 
about 65 mm. (2^-^ in.) snout to vent, and the inclusion of over half of the 
second scale row in the dorsolateral light lines when present separate this 
species from skiltonianus. From rubricaiidatiis it is distinguished by its blue 
tail (as against red) in the young, by the broad, wedge-shaped interparietal 
(as against an elongate parietal with nearly parallel sides), and by the usual 
presence of 26 scale rows (as against frequently 24). 

In Arizona these skinks are most easily confused with obsoletiis, the So- 
noran skink. The latter generally has the lateral scales in slightly oblique 
rows, has 2 large superimposed postlabials which arc separated from the ear 
by several flat scales, and a broad, parallel-sided interparietal. In gilberti the 
lateral scales are in perfectly parallel rows, the posilabials are 2 or 3, the lower 
ones very narrow (vertically) and separated from the ear only by a row of 
granules, and the parietal is wedge-shaped, narrow posteriorly. There are 
many other differences, but few that are easily described. In general obsoletus 
tends to have the dorsal scales distinctly black-edged, while Arizona gilberti 
are practically unicolor, with only a feeble darkening on the edges of ihe 
scales. 

Habits and Habitat. “This lizard is common in the mountains near the 
Yosemite Valley and is well known to the hotel-keepers and ranch men. It is 
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often seen in grass and among rocks, retreating swiftly to holes under stones 
and boulders when frightened” (Van Denburgh). 

Problems. Whether this form is actually a distinct species or is a subspecies 
is not certain. It seems that g. placerensis is somewhat intermediate between 
this and typical sf^iltonianus. Its occurrence in central Arizona, now well 
assured by several specimens, is most extraordinary; the eastern specimens 
may actually belong to another race. 

The natural history, which should be interesting to compare with that of 
sfiiltonianus, is not known. 

Refcrertces. Taylor, 1936, pp. 538-446, pis. 37, 38, text figs. 71, 72 (gen. lit.); 

Van Denburgh, 1922, pp. 584-587, pi. 56, fig. 2, description, habits, localities (gen. 
lit.). 


Glazed Skink Eumeces gilberti placerettsis Rodgers 

(PI. 107, Figs. C-D) 


Range. “Foothills of Sierra Nevada, below 2500 feet, in southern Yuba, 
Nevada, Placer, Sacramento, Eldorado, Amador and San Joaquin counties, 
and on the valley floor east of the San Joaquin River in San Joaquin County.” 
Intergradcs with g. gilberti in Calaveras, Stanislaus, and Tuolumne counties 
(Rodgers). (Map 28, p. 503.) 

Size. A little larger than the common western skink, maximum snout-vent 
length 108 mm. (4H in.). Gross proportions much as in the common western 
skink. 

Color. Specimens referred to this race are described by Taylor (under the 
name skiltonianiis brevipes) as follows: 

In this series the young have the light greenish-white dorsolateral line occupying 
about three-fifths of the second scale row. The dorsal coloration of the youngest 
(42 mm.) is gray-olive with black lines bordering the dorsolateral light lines. The 
lateral greenish-white line begins on the rostral, involves all but the upper and 
lower edges of the ear, and passes to the tail; below this is a narrow dark line. 
The tails are lavender above and on the sides; the chin, throat, breast and under- 
side of tail cream; the belly grayish. 


Scalation. Much as in the common western skink. 

Recognition Characters. Rodgers diagnoses this race as follows: 


Bright blue tail color of young retained until the individual has reached a snout- 
to-vent length of 60-65 mm.; dorsolateral and lateral lines sharply defined in 
and in young adults (especially females); some trace of color pattern of back an 
sides retained in all females (only on sides in largest females), and in al 
largest (snout-to-vent length greater than 92 mm.) adult males; scales o or 
solateral light lines possess distinct dark margins. Adults reach maximum size 
(snout to vent length) of 108 mm.; no sexual dimorphism in size and it e or 




PI. 107. A. B. Eumeccs sUbevti gilhcrii: C. D. E. g. phccrensts. A. Panamint Mountains 
inyo County, California. B. locality uncertain. C, Auburn. Placer County. California’ 

U ban Joaquin County. California. A. B. D, courtesy of E. H. Taylor; C. U.S. Fish and 
wiidlitc Service photograph. 
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none in limb length; limbs relatively short. . . . Seven supralabials present slightly 
more commonly than 8 . . . ; i pair of nuchals [ = jubals] much more commonly 
than 2 ; average count of 6i scales (58-64) from occiput (including nuchals) 

to base of tail (posterior edge of thigh) . . . 

The race placerensis most nearly resembles E. g. gilbcrti, but in some respects it 
approaches E. skjltonianus. It resembles gilberti in its large size, relatively short 
legs, failure to retain juvenal tail color into adulthood, sexual dimorphism in re- 
tention of color pattern, eventual complete loss of color pattern in males, possession 
of dark edging on scales of dorsolateral light lines, possession of i pair of nuchals 
more commonly than 2, and possession of large average number of scales in a 
line from occiput to base of tail. It differs from E. g. gilberti in longer retention 
of juvenal tail color (probably into second year in gilberti and third year in 
placerensis), longer retention of the color pattern . . . , in having 7 supralabials 
more often than 8, and in having less sexual dimorphism in adult color pattern 
and snout-to-vent length. In these ways, it approaches E. s\iltonianus (E. s\iltoni- 
anus never completely loses the color pattern, and exhibits no sexual dimorphism 
in adult color pattern or snout-to-vent length). Further, placerensis differs from 
both gilberti and sl^iltonianus in having no sexual dimorphism in relative limb 
length. 

Habits and Habitat. Not specifically recorded. 

Problems. The relationship of this form to sl^iltonianus is still somewhat in 
doubt. There is nothing recorded of its natural history. 

References. Rodgers, 1944, pp. 101-104, description, illustrations, discussion of 
validity and status {Calif.)-, Taylor, 1936, pp. 428-431, fig. 68 {gen. lit.). 


Western Red-tailed Skink Eumeces rubricaudatus Taylor 

(Figs. 104, 105, p. 342; PI. 108) 

Range. The southern Sierra Nevada of California, and the Coast Range 
southward to northern Baja California. Type locality — Tchachapi Moun- 
tains, California. (Map 28, p. 503.) 

Size. A large species, reaching at least 113 mm. (4% in.) snout to vent, and 
probably more. The tail is as in other related species, about \ % times to nearly 
twice the head-body length. The limbs are well developed, overlapping or 
separated slightly when adpressed. 

Color. The young are just as in gilberti, except that the tail is pink ins^^ 
of blue (this distinctive color is lost at about 50 to 60 mm. snout to vent). The 
dark area present in sf^iltonianus and gilberti below the lateral light line is 
not present in this. 

The adults are a uniform olive brown, and the head is of the same co or. 

Scalation. See Figs. 104, 105. Scale rows around middle of body 24 
are more frequently (twice as often) 24 than 25 or 26; the suprala 
almost always 8, seldom 7; the dorsal scales from parietal to base of tai i to 




PI. io8. Eitmcccs rubricaudatus. A, Tcliacliapi Mountains, Kern County, California; young. B, Witch Creek, San Diego County, Cali- 
fornia; young, C, D, soutli of Bakersfield, California; female. E, Cainpo. San Diego County, California; male. 
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64; the parietals and interparietal are very elongate, the latter with its sides 
almost parallel; the parietals seldom enclose the interparietal posteriorly. 

Recognition Characters. The only skink overlapping this species geographi- 
cally is s\iltonianus, which Klauber has contrasted successfully with riihri- 
caudatus. 

In the juvenile state they may be easily distinguished, for £. s. sl{iltomanus has 
a bright blue tail, while that of E. g. rubricaudatus is salmon or pink. Also when 
fully grown rubricaudatus reaches a size beyond that of s^iltonianus, and loses 
all its stripes, becoming unicolor olive, whereas si{iltonianus always retains its 
stripes. But it is difficult to diagnose rubricaudatus by any simple characteristic of 
color or pattern, between the juvenile stale and ultimate adult size; or s^iltonianus, 
after it has lost its blue tail. For, when the blue color is gone, the tail is often 
lavender or pinkish and little different from a half grown rubricaudatus. 

Taking, as samples, those specimens of which the color, or pattern, make the 
diagnosis simple, I first checked the . . . differences in scalation given by Taylor 
(s^iltonianus with usually 7 supralabials and interparietal usually enclosed by 
parietals, rubricaudatus with usually 8 supralabials, and interparietal usually not 
enclosed). I found among San Diego county specimens the first difference to be 
maintained with considerable consistence, but the second was not. However, there 
is another difference in the interparietal which is quite consistent and will solve 
most questionable cases, particularly if a few specimens already diagnosed by 
color are available for comparison; in s^iltonianus the interparietal is sharply 
wedge-shaped, while it is more blunt in rubricaudatus, the sides tending toward 
parallelism. 

A comparison with g. gilberti is given in the discussion of the latter. 

Habits and Habitat. Not recorded. Presumably much as in the other west- 
ern skinks. 

Problems. Taylor described this as a subspecies of gilberti. admitting some 
doubt regarding the correct status of the form whether species or subspecies. 
My own interpretation of published data would favor more strongly the 
assumption of intergradation between gilberti and skiltonianus (through 
placerensis) than intergradation between the first and rubricaudatus. Geo- 
graphically intergradation between all is possible. However, here the specific 
distinctness of gilberti is accepted upon the strength of Taylor’s decision, sup- 
ported by Rodgers; and I believe the case for making a subspecies of rubri- 
caudatus is not adequate, granting that the correctness of neither alternative 
can be proved at the moment. In the red-tailed species the head is more elon- 
gate and the parietals and interparietal are shaped differently from the scales in 
other species of western skinks. Moreover, I know of no well-authenticate 
case in which a red-tailed form intergrades with a blue-tailed one, 
the condition found in the western skinks, of closely related blue- an re 
tailed species living together, is paralleled in other genera (e.g., to opisn 
in Central America). The situation needs careful study. 
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Life history studies, involving the hatching of egg clutches, will aid in the 
taxonomic problem the species presents. Nothing is known at present. 

References. Klauber, 1939, pp. 99-100, as quoted (Ariz.); Taylor, 1936, pp. 446- 
451, pi. 39, text figs. 32, 33 (gen. lit.). 


The Eastern Red-tailed Skinks— Egregius Group 

The group is entirely confined to the United States, in Florida and adjacent 
areas to the north. It is one of the most unusual of the genus, lacking a pri- 
mary temporal (Fig. 103) and having the ear opening partly closed, a very 
small number of scale rows around the middle of the body {18 to 22), very 
small limbs which are widely separated when adpressed, only 3 (Fig. 102) 
instead of the usual 4 supraoculars, a very small size, a pink tail throughout 
life, no median light stripe either on body or head, and the dorsolateral light 
stripes involving the second scale row. A pink or reddish tail occurs in a few 
other species of the genus but is characteristic only of the very young, the tail 
becoming the same color as the body in older specimens. 


Striped Red-tailed Skink Eumcces egregius (Baird) 

(Figs. 102, 103, p. 342; PI. 109) 

Range. Discontinuous; extreme southeastern Georgia, southern Alabama, 
and adjacent Florida, and the keys of extreme southern Florida. Type locality 
—Indian Key, Forida. (Map 29, p. 504.) 

Size. A small species, the maximum snout-vent length 57 mm. (zHr. mm.). 
The tail is about 17:5 times the head-body length. The body and tail are 
slender and elongate and the limbs short and weak; when adpressed to sides 
of the body the limbs fail to overlap by about 10 or 12 scale lengths. 

Color. Dorsal surface gray-brown to dark chocolate brown, most of the 
median area lighter; a narrow light stripe along the middle of the second scale 
row, extending from the superciliary region (and rostral) onto the basal third 
of the tail, there disappearing; this line bordered medially by a narrow, choc- 
olate brown line. Sides of body gray-brown, this color bordered below by a 
narrow, lateral, light stripe, not so distinct as the dorsolateral stripes, extend- 
ing from the rostral and supralabial region along the middle of the fifth or 
sixth scale rows, disappearing at the base of the tail. Below the lateral light 
line is a narrow dark area merging with the light ventral color. The entire 
ventral surfaces of the head and body are white or cream. The tail, both above 

and below, is orange-red, in both young and adults. The tip of the snout also 
IS pinkish. 

Scalation. Sec Figs. 102, 103. This species and its close relative, the brown 
red-tailed skink, has a number of most peculiar characters in scutellation. 
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There is no postnasal; there are 6 or 7 supralabials; only 3 supraoculars; only 2 
temporals (the upper secondary and tertiary), the primary and lower second- 
ary are missing; there is a rather large scale that partly conceals the ear open- 
ing, overlapping it from the upper anterior border; there are 2 poslmentals. 
There are 20 or 22 scale rows about the middle of the body and 64 to 69 dorsals 
from occiput to base of tail. The scales in the two median rows on the body are 
distinctly wider than adjacent scales. The median row of subcaudal scales also 
is rather broad. 

Recognition Characters. Any skink from the eastern United Stales with a 
pink or pinkish tail is certainly the striped or brown red-tailed skink; and 



PI. 109. Ettmcccs egregius. A, Key West, Florida. U.S. Fish and Wildlife Service photo- 
graph. B, same locality. C, Big Pine Bay, Florida. Courtesy of E. H. Taylor. 


these two species can easily be distinguished from the western red-tailed 
species by the presence of only 3 supraoculars, by the fewer scale rows (20 or 22, 
instead of 24 or more), by the position of the dorsolateral light stripes (not in- 
volving the third scale row in egregius), or by other distinctive features. From 
the brown red-tailed skink the striped species can be distinguished by having 
the light stripes running the full length of the body (instead of disappearing 
on the anterior part or near the middle), and by having the scales in the two 

median dorsal rows notably wider than adjacent scales. 

Habitat. “High pine; live-oak hammock; piles of rocks, debris, and wave- 

washed wrack on the Florida Keys” (Carr). 
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Habits. “Partly fossorial, but often seen running about. On the Upper Keys 
I found them numerous among the rocks but a few feet above the water on 
the railroad embankments” (Carr). Neill records specimens from "open areas 
of sandy soil unsuited to any other of the Georgia lizards except Cnenii- 
dophoriis sexlineattis." One specimen recorded contained 6 eggs. 

Problems. Practically nothing is published on the natural history of these 
interesting skinks. Taxonomically, the problem now is not whether the 
brown and striped red-tailed skinks are different species, but whether the 
northern striped specimens are the same as the southern ones; they are widely 
separated geographically, and a few specimens examined showed differences 
both in pattern (position of lateral light line) and scutellation of the head. 

References. Carr, 1940, p. 75 (Fla.)\ Neill, 1940, p. 266 ((?«•)• Taylor, 1936, pp. 
490-496, pi. 31, fig. 2, text figs. 83-84 (gen. lit.). 

Brown Red-tailed Skink Eumeces onocrepis (Cope) 

(PI. no) 

Range. Central and southern Florida from Lake to Dade counties. Type 
locality— Dummet’s Plantation, 20 miles south of Smyrna, Florida (now 
Allcnhurst). (Map 31, p. 505.) 

Size. A small species, the maximum snout-vent length recorded 58 mm. 
(zHe in.). The tail is to 2 times the head-body length. The body and fail 
are slender and elongate, and the limbs short and weak. The adpressed limbs 
are widely separated. 

Color. Yellowish brown above and on sides, becoming lighter posteriorly; 
a dark-edged light line extending from rostral onto shoulders; at about this 
point its dark medial border disappears, and although the stripe is a little 
lighter than the ground color, it becomes less and less distinct posteriorly, 
finally disappearing completely on the posterior third of the body. At the 
most posterior point at which its full width is visible it occupies the adjacent 
halves of the second and third scale rows. It is bordered below by a dark band 
occupying 1 full and 2 half scale rows, its upper edge following the middle of 
the third row; this band also may be indistinct or absent on the posterior part 
of the body, but in some specimens it remains visible. A light line extends 
along the lip to the ear and then continues posteriorly to near the middle of 
the body, becoming less distinct posteriorly. There are no median lines on 
head or body. The chin is white or cream. The belly is mostly white, but 
somewhat stippled; the pigment of the sides of the body is separated at the 
middle of the belly by the width of about 4 full and 2 half scale rows. The 
tail is pink. 

Scalation. Like that of the striped red-tailed skink except that the scales of 
the two median rows on the body are not at all, or but very slightly, wider 
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than the adjacent scales. The rows about the middle of the body vary from 
i8 to 22 but are usually 20. There are 60 to 67 dorsal scales from the interpari- 
etal to the base of the tail. 

Recognition Characters. No other kind of skink, except the striped red- 
tailed species, has a combination of a red tail (in either young or old) and 
only 18 to 22 scale rows, and these two are the only skinks of the eastern 



PI. 1 10. Etancccs onocrcpis. A, B, 100 miles north of St. Petersburg, Florida. C, Auburn- 
dale, Pope County, Florida. Courtesy of E. H. Taylor. 


United States with a red tail. The pattern will distinguish the brown from the 
striped species, the latter having light stripes that extend the full length of 
the body whereas in the former they disappear at the middle of the body or 
anterior to that point. Furthermore, the striped species has 2 rows of notice- 
ably broadened scales on the middle of the body; in the brown species these 
rows are the same size as the others on the body. 

Habitat. “Rosemary scrub, high pine, and live-oak hammock; in dry san y 

soil or under logs” (Carr). 

Habits. “Chiefly fossorial; sometimes ploughed up in sand a foot or more 
deep. Less active than egregius" (Carr). 
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Problems. The natural history of this diminutive skink is practically un- 
known. 

References. Carr, 1940, p. 75 (Fla.); Taylor, 1936, pp. 497-502, pi. 31, fig. i, text 
fig- 84 {gen. lit.). 


The American Burrowing Skinks 
Genus NEOSEPS Stejneger 


But a single species is known of this peculiar genus, restricted to Florida. 
The greatly reduced limbs, the absence of an car opening, and the shovel- 
shaped snout are characteristic. 

Florida Sand Skink Neoseps reynoldsi Stejneger 
(Fig- 93. P- 334; Fig- *20, p. 395; PI. Ill) 

Range. Central and southern Florida. Known only trom Alachua, Dade, 
Highlands, Lake, and Polk counties. Type locality— near Spring Lake, Fruit- 
land Park, Lake County, Florida. (Map 30, p. 505.) 

Size. Maximum snout-vent length about 6o mm. {2% in.) so far as recorded 
at present; tail exactly as long as body in single specimen examined with a 
complete tail. 
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Fig. 120. Typical scutclladon in Neoseps, from N. reynoldsi. Spring Lake, Fla. 
A, top of head; B, side of head; C, underside of head; D, foreleg; E, hind leg. 
From Stejneger. 


Color. Light yellow-gray to light brown above; a series of double dark spots, 
a pair on every scale, on each of the two median scale rows, extending from 
head to base of tail; a scries of similar spots, double or single, on the other 
scale rows, but faintly developed ventrally. A feebly defined light stripe in- 
volving the adjacent halves of the second and third scale rows; sides of body 
below this slightly darker. A distinct dark streak on each side of head, ex- 
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tending from snout through eye onto neck, there breaking up into the doited 
lateral area of the sides of the body. Tail with numerous flecks above, ar- 
ranged more or less in longitudinal series. 

Sedation. See Fig. 120. Head flat below, smoothly rounded above, with 
a rounded, sharp-edged snout flush with the lower jaw. Eye reduced, but 
protected by a lid with a big, translucent, scale “window” in its center; car 
opening completely covered by overlapping scales; all body scales smooth, 
overlapping, in 16 rows, those of the two middorsal rows a little widened, those 
of the two midventral rows narrowest (about as broad as long); a sharply de- 
ned keel on either side of belly, producing a flat or concave ventral surface; 



Pi. III. Neoseps reynoldsi. Eustis, Florida. 


forelegs ridiculously short, about as long as distance between eye and nostril, 
fitted posteriorly in a groove above the lateral keel, and consisting of a single 
digitlike structure terminating in a short claw. Hind legs longer but quite 
useless, terminating in 2 clawed digits, one about twice as long as the other. 
Median subcaudal scales widened, others subequal; median subcaudal scales 
on regenerated part of tail no wider than other scales. 

Recognition Characters. The ludicrously short limbs — the front ones so 
small as to be easily overlooked at first glance — the absence of an exposed car 
opening, the reduced number of scales around the body; and the window in 
the lower eyelid all characterize this extraordinary species. The first character 
alone is sufficient to separate it from all other lizard species of the Unite 
States. 
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Habitat. “Rosemary scrub and high pine; under logs and in loose dry soil” 
(Carr). 

Habits. "Completely fossorial; in dry sand it burrows rapidly with a swim- 
ming movement. O. C. Van Hyning received several from a crew engaged in 
sifting sand at the Eustis (Lake County) airport; he informs me that some of 
these were found at a depth of two feet” (Carr). 

Problems. Published information on the natural history of these extraordi- 
nary lizards is extremely scanty. So far as I know the above comments are 
the only ones about them. Furthermore, the relationships of the genus are 
very puzzling; a complete anatomical study of it, and of similar genera in 
other parts of the world, may show whether the several scattered genera of 
burrowing, degenerate-limbed skinks are actually closely related to each other 
or have been independently derived from various other genera with well- 
developed limbs. 

References. Burl, 1939, pp. 363-364, brief description, localities {Ala.)\ Carr, 
1940, p. 77, habits and habitat as quoted, range (F/a.); Stejneger, 1910, pp. 33-35, 
figs. 2-6, description {Fla.). 



The Lacertids 
Family LACERTIDAE 


This is an exclusively Eastern Hemi- 
sphere family. It is included here only through the importation into this 
country and the accidental establishment, at least for a time, of a single species. 
There are some twenty-five genera and two hundred and fifty forms in the 
family. It has been supposed that the lacertids have been derived from our 
common family Teiidae, or from their near ancestors. Certainly some mem- 
bers of each of the two families show great resemblances to each other, as 
hacerta does to Cnetnidophorus. The Lacertidae differs from the Teiidae in 
having dermal plates on the head (often fused with the skull), and in having 
pleurodont teeth open basally (not open, often acrodont, in the Teiidae). 


The European Raceninners 

Genus LACERTA Linnaeus 

This is a widespread, exceedingly variable genus whose taxonomy has been 
the subject of as much differing opinion as has that of the corresponding 
American genus of the Teiidae {Cnemidophorus). 

Fiume Wall Lizard Lacerta melissellensis fiumana Werner 
(PI. ria) 

Range. Eastern border of the Adriatic Sea, southward to northern Greece 
and adjacent islands. Type locality — Fiume. 

Size. Maximum snout-vent measurement about 68 mm. ( 2 % in.); tail 1 % 
to 2^4 times as long as head and body. Body rather elongate, cylindrical; legs 
relatively short, powerful. 

Color. Blue-gray above, frequently perfectly uniform and without darker 
markings, but at other times with a striped pattern of brown and light stripes, 
either scarcely evident or well defined. The pattern, when well developed, 
consists of a broad, dark brown, light-edged, median stripe extending from 
head to base of tail, frequently enclosing within itself small, irregular, reddish- 
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PI. 1 12. Lacerta nielissellensu fiumana. Zengg, Croatia. Maas photographs. 
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brown spots; a dorsolateral light line extending from eye through ear opening 
to groin, also bordered on either side by scattered dark spots; an irregular 
series of dark spots along the outer row of ventral plates; the ground color 
of the sides of the body brownish; scattered dark spots on sides of throat; 
ventral surfaces somewhat bluish. 

Scalation. Dorsal body scales very small, uniform, feebly keeled; head scales 
large, regular; ear openings and eyelids distinct; belly plates large, flat, rec- 
tangular, in 6 longitudinal rows; a well-defined, granular, gular fold, bor- 
dered anteriorly by a row of enlarged scales. A large, median, preanal scale; 
no enlarged postanals; femoral pores i6 to 23 on each side, the two scries sepa- 
rated by I scale medially. 

Recognition Characters. The large, flat, belly scales in 6 longitudinal rows 
(not 8) and the minute dorsal scales will separate this species from any other 
lizard known in the United States. 

Habitat. A terrestrial lizard. 

Habits. The story of this species in the United States is quoted from Kauf- 
feld s article, in which the presence of the lizard in this country was first 
recorded. 

During the summer of 1927, Mr. Arthur Foehl, Jr., of West Philadelphia, a 
dealer in animals who is well known for the interesting collections of reptiles and 
amphibians which he usually has for sale to scientific institutions, had the mis- 
fortune to lose a number of European lizards, of the genus Lacerta, by their 
escape from the cage in which they were confined. They made their way to a 
small stretch of ground, at the rear of Mr. Fochl's residence, which slopes down- 
ward to the tracks of the Pennsylvania Railroad. In this open space where the 
heavy growth of high grass afforded ample insect food and protection, the escaped 
lizards made their home. 

Mr. Foehl was able to retrieve a part of his specimens by making a collecting 
tour of the field. Some small boys of the neighborhood were also known to have 
found a few. Great was his surprise, however, when the following year he ob- 
tained some very young specimens upon the same ground. It was my privilege 
to observe the latter while they were in Mr. Fochl’s possession. 

In the autumn of 1929, further proof of the fact that these lizards were breeding 
in this new locality was furnished by Mr. Harry Rosenthal, also of Philadelphia, 
who collected three half grown individuals which he found hiding under rail ties 
piled nearby. The following record is no later than April third of this year, when 
the writer, accompanied by Mr. Rosenthal, was fortunate enough to secure two 
more specimens; one half-grown and the other fully grown. The larger specimen 
was found running along the ground, probably having been disturbed whi e 
basking in the sun of early spring. The small one was found under a flat stone. 
Inquiries at a lumber-yard situated at one end of the field, revealed that the lizar s 
are very numerous in the piles of lumber during the summer months. 

Were it not for the confining city streets which surround this plot of groun , 
it is probable that these hardy lizards would so firmly establish themselves as to 
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become a permanent part of the reptilian fauna of Pennsylvania. The similarity in 
climate between this locality and their ancestral Europe, plus an abundance of 
food, offers a habitat in which they thrive. It is possible, though hardly probable, 
that the railway may serve as an aid to dispersal to a region less densely populated 
by human beings. Thus the species might become more widely distributed. 

Having no knowledge of the exact source of the original specimens, it is im- 
possible to be definite with regard to the identity of the recently obtained, American- 
bred, specimens. However, they seem to agree with Boulenger’s Lacerta muralis 
var. fiumana, described in the first volume of his “Monograph of the Lacertidae.” 
Mertens and Muller, in their check list of European amphibians and reptiles, place 
this variety under Lacerta melisellensis fiumana Werner, the forma typica of 
which Houlengcr considered a variety of Lacerta muralis. 

Rejerence. Kauffeld, 1931, pp. 163-164, as quoted (///. cit.). 



The Teiids 

Family TEIIDAE 


The members of this family are almost 
as diverse in appearance as those of the family Anguidae. Some are diminu- 
tive and very skinklike, others elongate, degenerate, and practically limbless; 
a few are large and powerfully built, and others are of normal size and pro- 
portions. 

The family is restricted to the Western Hemisphere, where it is represented 
by about forty genera, only one of which reaches the United States. Practically 
all genera are restricted to South America. 

The teeth run a gamut of variation perhaps equaled in no other single 
lizard family. The front teeth are always conical, but the lateral teeth of both 
jaws may be conical, bicuspid, tricuspid, obtuse or molar-like (adult 
Tupinambis), or enormous oval crushers (^Dracaena)”', the bicuspid teeth 
may be compressed laterally or anteroposteriorly as in Dicrodon and Teius 
(Boulenger, gen. lit., vol. 2, p. 330). 


The American Racerunners 

Genus CNEMIDOPHORUS Wagler 

Few genera of the country have been studied and restudied with greater 
resulting disagreement than this. The species enter many habitats and are 
represented by a population which is usually extremely abundant, and the 
range of variation exhibited by all is very great. The pattern generally goes 
through a gradual transformation beginning shortly after birth and con- 
tinues indefinitely, so that specimens living longer than others, even though 
of exactly the same subspecies, may have a final pattern quite unlike that of 
their shorter-lived brethren. To add to these facts is the unfortunate truth 
that these lizards quickly discolor when placed in formalin (a very commonly 
used preservative) or if not promptly preserved. Because of their abundance 
enormous numbers of specimens have been collected, although too frequently 
they have been gathered with no, or little, attention to the proper representa- 
tion of all sizes or to proper care in preservation. The difficulties attending 
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the study of the whole genus have now muliipled so greatly that further con- 
tributions to its systematics must deal with it piecemeal. This is exactly how a 
few of the many problems are now being attacked, with a success greater than 
has attended the efforts of anyone who has attempted to deal with the entire 
genus all at once. 
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Fic* 121. Typical scutellation in Cnemidophorus, from C* g. 
gularis, near Long* 32® N. A, top of head; B, side of head; C, under- 
side of left foreleg; D, ventral view of right hind leg and anal 
region; E, section of scales from side of body; F» upper surface of 
right foreleg; G, underside of head. From Cope. 

Fig. 122. Strip of scales around center of body, broken at mid* 
dorsal line, from Cnemidophorus scxlineattis, Ooltewah, Hamilton 
County, Tcnn. From Burt 


Because of the vagueness regarding the status of the species and subspecies 
of Cnemidophorus, no reliable estimate of the number that exist can be given. 
By lowest estimate about twenty-five are included in the genus; but other 
estimates arc as high as about forty-five. These are distributed from northern 
United States southward through southern Brazil and Bolivia. 

All species have granular dorsal scales, very large, quadrangular, belly 
scales in 8 to 12 longitudinal scries, a long scries of femoral pores, and the tail 
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scales different from any of those on body. Some details of the scutellation of 
a typical form are shown in Figs. 121 and 122. 

All species are diurnal, egg-laying, and insectivorous. 


KEY TO SPECIES OF CNEMIDOPHORUS 


I. 


Only 1 frontoparietal plate (Fig. 123) hyperythrus beldingi (p. 428) 

Two frontoparictals (Fig. 124) 2 



Fio. 123. Cnemidophorns hyperythrus schmidti, top of head. 
From Burt, after Cope. 

Fig. 124. Cnemidophorus tesselatus, top of head. From Burt, 
after Cope. 


2. Light lines continuous, straight, both on sides and on back; no cross- 

bars on sides or back 3 

Light lines broken, or wavy, on sides or back; crossbars sometimes 
present J 

3. Enlarged scales preceding gular fold relatively small, frequently grad- 

ing into the granular scales of the fold posteriorly (Fig. 125) 4 

Enlarged scales preceding gular fold relatively large, abruptly differ- 
entiated from granular scales of fold (Fig. 126) 5 

4. Ventral surfaces light, bluish in adults; juvenile striped pattern re- 

tained throughout life; maximum snout-vent length 70 mm. (2/4 




mesopfychials 
gular fold 


Fig. 125. Cnemidophorus /. tesselatus, underside of 
head. From Cope. . . 

Fic. 126. Cnemidophorus gularts octolineatus, crsi 

of head. From Cope. 
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in.); dorsal scales relatively large, 50 to 70 in a transverse row be- 
tween the enlarged belly plates perplexus (p. 412) 

Belly, chest, or gular region dark (black) in adults; juvenile striped 
pattern broken by spots or bars in adults; snout-vcnt length reach- 
ing 95 mm. (3% in.); dorsal scales 85 or more in a transverse row 

tesselatus acthiops ‘ (p. 424) 

5. In addition to a dorsolateral light stripe on tail, a lateral light stripe is 

present which is bordered below by a black line (near base of tail) 
and continues on the otherwise unicolor posterior surface of the 
thigh; no light spots in dark fields between stripes in adults; post- 
antebrachials equal, none notably enlarged; neither sex dark blue 

nor orange below sexUncatus (p. 415) 

No lateral light stripe on tail, at least not distinguishable from the 
ventral tail color; thighs mottled, no posterior light stripe except 
sometimes feebly indicated at insertion of leg; light spots in dark 
fields between stripes, present at least in adults; postantebrachials 
distinctly enlarged generally, sometimes less so in females; males 
frequently dark blue on belly, throat orange 6 

6. Maximum size, snout to vent, about 86 mm. (3% in.); males with or- 

ange throats and dark blue chests; dorsal pattern not broken into 

dark crossbars in adults gularis gularis (p. 406) 

Maximum size, snout to vent, reaching 125 mm. (5 in.); males as 
well as females a more or less uniform whitish below; pattern 
frequently broken into crossbars in adults gularis octolineatus (p. 409) 

7. One or more rows of conspicuously enlarged scales on posterior sur- 

face of lower foreleg (Fig. 127); belly never gray or black suffused 

gularis octolineatus (p. 409) 

Scales on posterior surface of lower foreleg nearly uniform in size, 
none conspicuously enlarged (Fig. 128) 8 



Fig. 127. Cnemidophorus gularis octolineatus, ventral 
view of left forearm. From Cope. 

Fig. 128. Cnemidophorus grahamii.vtn\iz\ view of right 
forearm. From Cope. 


8. Enlarged scales preceding gular fold relatively large, abruptly differ- 
entiated from granular scales of fold (as in Fig. 126); dorsal pattern 

Enlarged s cales preceding gular fold relatively small, frequently ^ ^ 
* Young only key out here; the adults key out to couplet 9. 
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grading into the granular scales of the fold posteriorly (as in Fig. 

125) 9 

9. Gular region and chest solid black in adults; young with 6 to 8 longi- 
tudinal light lines tesselatus aethiops (p. 424) 

Gular region and chest not solid black, but usually suffused with gray 
or mottled in adults; young with not over 4 longitudinal light 
lines 

10. Gular region not gray suffused, but mottled or spotted with black 

tesselatus stejnegeri (p. 426) 

Gular region gray suffused, sometimes mottled or spotted in addi- 
tion tesselatus tesselatus (p. 421) 


The Sexlineatus Group 

This is the most difficult group of the whole genus for taxonomic interpre- 
tation. The crux of the problem is in Mexico, where numerous races exist but 
are not properly defined. The names for United States species cannot be con- 
sidered fixed until the Mexican races and species are properly known. 

The group is characterized by having 4 supraoculars, 3 parietals, and 2 fron- 
toparietals, a striped pattern on sides as well as back in the young, and moder- 
ately large scales bordering the gular fold anteriorly (Fig. 121). It occurs 
throughout most of Mexico, in Guatemala, and in the United States west to 
Arizona; it is excluded from California and Baja Balifornia. 


Eastern Spotted Racerunner Cnemidophortis gularis gularis Baird and 
Girard 

(Fig. 121, p. 403; PI. 113) 

Range. Central Oklahoma south to northern Mexico, east to western 
Arkansas, west to eastern New Mexico. Type locality — Indianola and San 
Pedro River, Texas. (Map 32, p. 506.) 

Size. Large specimens may measure at least 86 mm. in.) snout to 
vent, and probably a little more. The tail is long and slender, about 1% to 
2^4 times the length of head and body. 

Color. Six primary light lines extending from head to base of tail, as in 
sexlineatus; they are equally distinct in males and females. However, bet\vecn 
the median stripes, in the broad middorsal area, is another light line, a little 
broader, less well defined, and more wavy than the other light lines; the 
middorsal light line is also a little darker in shade than the other light lines, 
and may enclose a dark streak that gives the impression of a double line. 
In the dark fields between the median, dorsolateral, and lateral lines on eac 
side, longitudinal series of light spots are present in adults, although absent in 
the young; in general one series is present between each pair of stripes, t e 
spots may expand considerably, but do not break up the stripes, which remain 
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distinct throughout life in both sexes. The limbs are mottled above. There is 
no very distinct light stripe on the posterior surface of the thighs. The dorso- 
lateral light stripes continue on tail, and are bordered below by a dark stripe: 
below this the light ventral color begins. 

Females are a more or less uniform light cream below, but males are bril- 
liantly colored. The entire throat is orange, and most of the belly is a dark 



PI. 1 13. Ciicmitlophoriis gtaaiis giilaris. A. Hcbbronville, Texas; male. B, Somcrsci, 
Texas: female. C, Brownsville, Texas; male. D, Somerset, Texas; female. 


marine blue; the posterior part of the belly is sulTused with cream. The tail 
and ventral surfaces of limbs are cream. 

Sedation. See Fig. 121. As in sexUneatus except dorsals about 81 to 93 from 
one side to the other, near middle of body; posiantebrachials greatly enlarged 
in males, usually also in females, but the latter sometimes with only mod- 
erately enlarged scales (in all specimens these scales are smaller than in 
males). Femoral pores 15 to 22. 

Recognition Characters. The most distinctive thing about g. gttlaris is its 
striking color pattern, particularly the ventral markings in males, which arc 
not entirely reproduced in any other United States racerunner. The light spots 
m the dark fields between the stripes are characteristic, but g. octolineatiis also 
may have these. The latter race does not have the brilliant ventral pattern 
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of g. giilaris in males, however, and neither does the other race, sexlineatus, 
whose range g. giilaris overlaps. The enlarged postantebrachials further dis- 
tinguish g. giilaris from sexlineatus, as does also the absence of a distinct 
lateral light stripe on the tail. The distinct striped pattern, remaining well 
defined throughout life, also distinguishes g. gularis from g. octolineatus. 

Habitat. A completely terrestrial lizard, usually found in more or less dry 
regions in areas not covered by a heavy growth of vegetation. In dry regions 
the lizards may choose moist habitats, as along streams. They avoid regions 
with the terrain so broken by boulders that they find no flat spots in which to 
utilize the speed of which they are capable. Within the limits stated, these 
lizards are very ubiquitous, being perhaps the most common within their 
range. They occur in elevations up to 7500 feet above sea level. 

Habits. In the Guadalupe Mountains Mosauer records: 

Everywhere around the shrubs of catclaw it could be seen restlessly wandering 
about with nervous, jerky movements, industriously scratching with the forelegs 
between dry leaves and dead bark of trees, and pushing the pointed muzzle here 
and there in search of food. Of all American lizards I have observed, Cnemidophorus 
in its nervous agility most reminds me of the Lacertidae of the Old World. Al- 
though these lizards were not very shy, giving no heed to one’s approach to within 
six feet or less, they were very difficult to capture among the prickly shrubs. 


In Oklahoma Ortenburger observes that the habits and actions of g. gularis 
and sexlineatus are very dissimilar, though the habitats are much the same. 
He states that ” gularis is much slower and more deliberate in all of its move- 
ments than sexlineatus. When disturbed gularis does not run so far before 
it stops; it then commonly turns its head and in a leisurely manner looks al 
around, thus giving the collector a good opportunity to shoot. 

The eggs are said to vary from 8 to 12 and arc buried in sand or soft soil at 

a depth of from 1 to 5 inches. 

Problems. Before the life histories and other features of the natural history 
of this and the other cnemidophori of this country are studied, it is essentia 
that their taxonomy and variation be investigated. Burt has made an 
contribution, showing where relationships and lines of evolution lie, ut 
work has not demonstrated types of pattern evolution and lines of puy* 
logeny. Much work is yet to be done in correlating these with biotic area . 
Until the geographic races of gularis and its relationship to what is here ca 
perplexus are better known, little can be gained by natural history stu ics. 
re-examination is needed more urgently of this genus than of any ot cr g 


in the country. . , .,cciir«*d 

The existence of an isolated population of g. in- 

by Hurter and Strecker and by Dellinger and Black {Ark^.) is wor y 
vestigation. There may actually be a continuity with the more western p P 
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lation, but if not, the Arkansas specimens may well be distinguishable, as are 
some of the amphibians of the area. 

If Burt is correct in believing sackii belongs to the gtdaris complex, as I 
believe he is, this race should be known as C. sacl(ii gularis, and the western 
one as C. sackji octoUneatiis. Until, however, intergradation of the numerous 
vicarious forms between Oaxaca (type locality of sac^ii) and northern Mexico 
is proved, nothing is gained by juggling the nomenclature. As Stejnegcr has 
remarked, it is not good policy to substitute one uncertainty for another un- 
certainty. 

References. Burt, 1931, pp. 97-121, part (gen. lit.)] Mosauer, 1932, p. 9, habits 
(N.M.)‘, Ortenburger and Freeman, 1930, pp. x8o-i8i, habits ( 0 \la.). 


Western Spotted Raceninner Cncmidophorus gularis octolineatus Baird 

(Figs. 126, 127, pp. 404, 405; PI. 1 14) 

Range. Western New Mexico and western Colorado west through Utah 
and most of Arizona, east through western Texas, and southward in northern 
Mexico. Type locality — PesquerJa Grande, Nuevo Leon, Mexico. (Map 32, 
p. 506.) 

Size. A large race, reaching a maximum snout-vent measurement of about 
125 mm. (5 in.). The tail is from 2 to 2% times as long as the head and body. 

Color. In specimens of moderate or small size, the dorsal pattern is just as 
in the eastern race, except that the middorsal light stripe is less frequently 
present. In larger specimens, however, the light spots in the dark fields enlarge 
and break the dark fields into segments which fuse transversely to produce a 
crossbarred pattern. This crossbarred pattern is more evident posteriorly than 
anteriorly. Eastern specimens may not show as distinct a crossbarred pattern 
as western specimens, but this may be a reflection of size difference as eastern 
ones do not become as large as the western ones. 

In ventral pattern this race is markedly different from g. gularis, and mainly 
on this difference are they separated. The lower surfaces remain bluish white, 
never developing the red throat and dark blue chest characteristic of the males 
of the eastern spotted raccrunner. 

Scalation. As in the eastern race (Fig. 121) See Figs. 126, 127. 

Recognition Characters. As stated above, the chief reason for distinguish- 
ing the eastern and western races from each other is to recognize the geo- 
graphical segregation of the ventral patterns of males. Since size and some 
dorsal pattern differences are correlated with the ventral pattern character, it 
does not seem unreasonable to suppose that actually these differences define 
two geographic races. In fact this is the conclusion at which Burt arrived He 
however, did not segregate the small species to which the name perplexus 




PI. 114. Cnemidophorus gularis octolnicatus. A. B. Davis Mountains. Texas. C. Pena Bianca SprinRS. Arizona 
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actually belongs, and thus used that name erroneously for the western race of 
giihris. So far as can be determined Baird’s name of octolineatiis is the earliest 
available for this race. Schmidt and Smith also regard perplexus as distinct, 
but in addition they consider g. gtilaris and g. octolineatiis as distinct species. 

Habitat. A terrestrial lizard, generally associated with canyons, foothills, 
and semiarid mountainsides. 

At Alamogordo [New Mexico] this lizard was found only in the lower part of the 
canons, and in the stony arroyos on the alluvial slopes. Its habitat is thus quite 
distinct from that of [C. perplexus] which is found only on the plains. ... At 
Tucson it occurs likewise in the lower part of the canons, and follows down the 
slopes to the Santa Cruz River where it is a characteristic reptile in the Willow- 
Poplar association on the banks. 

While it thus occupies the same topographic features in the two localities, the 
other environmental conditions arc sufficiently dissimilar to make the habitat a 
very different one in the two regions. This is well illustrated by the plants. At 
Alamogordo the vegetation consists of the Sotol, Ocotillo, various cacti, yuccas, 
and the habitat is a very open and arid one, while at Tucson the vegetation con- 
sists of trees and bushes, and the habitat is the most shaded and protected one 
below the Pinon-Cedar association. It may or may not be significant that the only 
specimen taken in a dry arroyo at Tucson (vegetation Ocotillo, cacti, etc.) is a 
“medium sized” individual with both stripes and spots, while the largest speci- 
mens were found only in the Willow-Poplar association along the streams. At any 
rate it is conceivable that the environmental conditions at Tucson may be more 
favorable for this species than those composing its habitat at Alamogordo, and 
thus be directly or indirectly the cause of the larger size attained by individuals in 
this locality. If this is the true explanation of the facts in the case it must be that 
the Alamogordo specimens are cither inhibited from attaining a larger size by the 
exigencies of their habitat, or represent a dwarfed race. 

In both localities C. gularis is strictly a ground form. At Alamogordo it is found 
among the rocks and clumps of yuccas, cacti, etc.; at Tucson about the bushes 
and weeds that form the underbrush in the Willow-Poplar association, and 
among the rocks in dry canons (Ruthven). 

It occurs at elevations as great as 8500 feet above sea level. 

Habits. Ruthven states: “In the Willow-Poplar association it is difficult to 
secure owing to its shyness and the rapidity of its movements. The large 
individuals can often be heard several rods away rustling about in the leaves 
and brush, but they are almost constantly in motion and stay close to the 
protection of the bushes.” 

Nevertheless, Ortenburger records that, near Tucson, this species is much 
slower in its movements than tesselatus acthiops. 

When it runs it is only for a few feet at a time and at each halt it turns to look 
around thus rendering it easy to capture. Sometimes even when closely pursued 

its gait is only a slow walk. It never darts away swiftly as does . . . \C.t.aethiops.] 

Although this species is quite at home upon the stones and boulders, it probably 
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feeds exclusively upon the ground. More than once this whip-tail was seen on the 
sand among the boulders, eating. Its actions reminded us very much of a chicken, 
except that the fore feet were used for scratching rather than the hind feet. It 
usually made two or three scratches with one foot, backwards and laterally, and 
then two or three with the other foot. They were in no case observed to make 
alternate single strokes. After every few scratches they would stop and pick up some 
lood by making very rapid movements, again reminding one of a chicken. They 
showed very little fear, for as this process was observed for some minutes in several 
instances, they would occasionally turn the head or the whole body and look 
at us, and then continue eating. 

No eggs were found although a special search was made for them. One evening 
(July 15) at 6 p.M. a female containing well developed eggs was dug out of a 
freshly made hole about 1^/0 inches in diameter and one foot deep. This hole had 
been dug in the clean sand in a dry stream bed about a half mile up a canyon. 
There was little doubt that the female caught had dug the hole herself and pos- 
sibly intended to deposit her eggs there. 

The food consists largely of insects, but includes other arthropods. Data 
available now show no marked preference for any one type of food. No very 
comprehensive survey has been made, however. 

Among this lizard’s enemies are counted the Gila monster and numerous 
snakes. The leopard lizard may also prey upon it when possible, but the race- 
runner is so fast that according to one observer it can outrun the leopard 
lizards. 

Problems. The marked difference in size between eastern and western 
specimens of the western race has not been fully explained; it may be con- 
trolled either by environmental or genetic factors. All, however, arc larger 
than specimens of the eastern race. Very probably the western form, as here 
segregated, is actually composed of several races; some in Mexico seem par- 
ticularly distinct. 

Schmidt and Smith treat this form as a distinct species rather than a race 
of gularis. Further investigation is needed of its status. 

References. Burt, 1931, pp. 122-140 {gen. Knowlton, 1934, p. 1003, food 
{lit. cit.)] Ortenburger, 1926, p. no, habits, habitat {Ariz.)\ Ruthven, 1907, pp- 
556-560, color, habitat, habits, food, Arizona and New Mexico {Ariz.)\ Schmidt 
and Smith, 1944, PP* 85-86 {Tex.). 

Litde Striped Racerunner Cnemidophorus perplexus Baird 

(PI. 115) 

Range. Not well known, but including western Texas, southern New Mex- 
ico, southeastern Arizona, and a large part of northern central Mexico, ype 
locality-Valley of Rio San Pedro, tributary of the Rio Grande del Norte, 

Texas. (Map 33, p. 507.) 
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Size. A small species, maximum snout-vent measurement about 70 mm. 
(2?4 in.). Tail probably as in other species, about twice as long as head and 
body. 

Color. Ground color brownish, sometimes suffused with a bluish tinge. 
Seven continuous light stripes, the median dorsal either distinct or obscure, 
but usually indistinct posteriorly at least. Tail rather bright blue. V'entral sur- 
faces white or pale bluish. No light spots in dark ground color. Pattern never 
broken up in adults. 



PI. 115. Cnemidophorus peiplexus. A, El Paso, Texas; female. B. While Sands, Alamo- 
gordo, New Mexico; male. C, El Paso, Texas; male. 


Scalation. Much as in sexlineatus. but scales in a central area on posterior 
surface of lower foreleg very variable, either enlarged or not. Femoral pores 
12 to 18. 

Recognition Characters. This species, overlapped completely by gularts and 
its subspecies, is not always easy to distinguish from the latter. 1 have, how- 
ever, collected the two species together in the field often enough to be con- 
vinced that they arc distinct. In some areas perptexus occurs to the e.vclusion 
of gidaris (as in the White Sands region of New Mexico), but in other areas 
both occur together and in the same habitats. Whether gulans occurs in other 
areas within the range of perplexus to the exclusion of the latter I do not 
know. The two species can be distinguished in the field in color, even at small 
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sizes. Adult perplexus females, full of eggs, are found that are much smaller 
than egg-bearing gularis specimens of the same locality, and furnish very 
strong evidence that two species are actually involved. Yet an infallible char- 
acter whereby young gularis lizards can always be distinguished from per- 
plexus, in museum specimens, has not yet been found. Ruthven has compared 
the two species more carefully than any other author. 

In scutellation this species . . . [gularis] is distinguished with difficulty from 
. . . [po plexus]. In C. gularis the scales on the gular fold (especially the marginal 
row) are generally relatively larger than in . . . [perplexus], and there is always 
in C. gularis one or two rows of enlarged scales on the posterior face of the fore- 
arm (separating the minute dorsal and ventral scales) which are either absent 
in . . . [perplexus] or when present much smaller than in the former species. 
These characters are unsatisfactory, however, the better marked characteristics 
being in the coloration. These are: ( i) In the adults of C. gularis the pattern always 
consists of stripes and spots as described below, while in . . . [perplexus] it is 
composed of stripes only. (2) in C. gularis the members of the dorsal pair of stripes 
are closer together than in . . . [perplexus] (not considering the median dorsal 
line), the interspace being as narrow or narrower than the adjacent lateral one in 
the former species, generally wider in the latter. 

It is noteworthy that the femoral pores in perplexus arc considerably fewer on 
the average than in gularis. Schmidt expresses the difference in spacing of the 
paravertebral stripes in another, more useful manner; according to him 6 to 9 
scales separate them in g. octolineatus , 12 to 14 in perplexus. 

Habitat. The name perplexus has been so bandied in herpetological litera- 
ture that the observations on natural history that may actually refer to this 
species are difficult to sift free from those referring to other species. The only 
reference to habits or habitat which can be reliably associated with this species 
is that of Ruthven, who states that the species 

is a characteristic form of the desert floor habitats. In the Mesquite and Atriplex 
associations it was found commonly about the clumps of bushes that comprise the 
vegetation. On the White Sands it was also abundant, but apparently prefers 
the bottoms and lower parts of the dunes to the more exposed summits of the latter, 
being unlike Holbrookja maculata [ruthveni] in this respect. Its food consists of 
insects which it picks up on the ground. Ants, grasshoppers and spiders are found 
in the stomachs examined. 

Problems. From the foregoing discussions it should be obvious that a more 
thorough study of the variation, relationships, distribution, taxonomy, an 
general natural history of this species is much to be desired. 

References. Ruthven, 1907, pp. 570-573. description, habits, habitat, compar- 
isons (Ariz.)] Schmidt and Smith, 1944, pp- 86-87 (Tear.); Van Denburgh, 1922. 
pp. 495-497, description (gen. lit.). 
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Six-lined Raceninner Cnem'tdophorus sexUneattis (Linnaeus) 

(Fig. 13, p. 62; Fig. 122, p. 403; PI. 1 16) 

Range. Maryland and Rhode Island through Florida, west probably to 
southeastern Wyoming and extreme southern Texas, north in the Mississippi- 
Missouri Valley to Lake Michigan, western central Wisconsin and south- 
western South Dakota. Type locality — Carolina. (Map 33 » P- 5 ® 7 *) 

She. Maximum snout-vent length about 75 mm. (3 in.); tail about 2M0 to 
iy% times the head-body length, very slender. 

Color. Six well-defined, narrow, longitudinal, light, pale blue to yellowish 
lines on body in females and in juveniles, all extending from head to base of 
tail or groin; the stripe nearest the middle on each side begins near the 
median edge of the parietal: lateral to this another stripe (dorsolateral) begins 
at posterior corner of eye; and a lateral stripe begins below the eye and passes 
through the upper edge of the ear. Dimly evident may be another line extend- 
ing from the lower part of the car opening to the upper edge of the arm 
insertion. The sides between these three stripes are usually black; below the 
lateral stripe is a narrow dark area blending with the light ventral color; and 
between the median stripes is a broad brownish area. The median light stripes 
are indistinguishable on the tail, but the dorsolateral ones extend a considera- 
ble distance on it; bordering it below is a black stripe in turn bordered by a 
light stripe which extends upon the otherwise uniformly dark posterior sur- 
face of the thigh. The belly is white in life, sometimes tinged with blue in 
preserved specimens. 

Adult males have the same dorsal pattern, except that the lateral stripes and 
the dark areas above them arc indistinct, merged with the belly color; and the 
black between the dorsolateral and median stripes on each side is less intense. 
Ventrally the entire belly and throat are suffused with pale blue; the limbs and 
subcaudal surfaces are cream below. This ventral color may become blackish 
in formalin. 

Scalation. Dorsal scales very small, granular, 76 to 93 from one side to the 
other at about the middle of the body (Fig. 122). Large, flat, quadrangular, 
belly plates in 8 longitudinal rows; 2 gular folds, the primary (posterior) over- 
lapped anteriorly by enlarged scales. Head plates large. Scales on posterior 
surface of lower foreleg all small in both se.xes, the central ones not, or seldom, 
more than 3 times as large as adjacent dorsal scales of the arm. 

Recognition Characters. There is only one other lizard occurring in the 
same territory as the six-lined racerunner having 8 rows of enlarged ventrals, 
minute dorsals, big scales on the head, a long slender body and tail, and well- 
developed legs. This other one is g. gularis, which differs from the former in 
having usually much larger polygons on the posterior surface of the lower 
foreleg (sometimes but little larger in females) and a different pattern; the 
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FI. I lO. CfiemiJophorus sexlincMus. A, B, Cape Henry, Virginia. U.S. Fish and Wild- 
life Service photographs. C, 3 miles cast of Sharon Springs. Kansas. D, St. Petersburg, 
Florida. E, Key West, Florida; male. 
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dark lines contain a row of small light spots within them, and in males the 
throat is orange, the belly very dark blue. 

Habitat. Relatively dry regions on sandy or other loose soil, in short grass, 
sparse woods, or areas with scattered, subxerophytic vegetation. Dryness 
seems more essential than any other factor; thus a loose porous soil is gen- 
erally more frequented than a loamy soil, and dense vegetation, unless low 
and not of a moisture-retaining type, is avoided. Within these limits a tre- 
mendous variety of habitats may be and are utilized. The land may be flat or 
hilly, the soil rocky or uniformly fine. In the east they reach elevations as 
great as 1400 feet above sea level; in the west greater altitudes are attained 
on the high flat plains. Nowhere do they reach high elevations in mountains, 
however. 

Habits. Moderately wary, these lizards seek cover, generally in holes or 
under objects such as boards, rails, stones, etc., when disturbed by close ap- 
proach of an observer. They never or rarely climb; they seem completely ter- 
restrial. If the observer remains at a distance of 15 feet or so, generally the 
lizards go on about their business much as usual. Although it is difficult to 
approach closely enough to capture them by hand before they seek cover, 
their habit of entering small holes or crevices frequently makes it possible to 
dig them out easily. They can dig their own burrows, but they do not hesitate 
to use mammal or other ready-made burrows. In digging they use their front 
legs to remove the soil. The burrows are said to extend to a depth of some 
8 to 10 inches. Blanchard says the burrows have two openings; when the lizaid 
is within, one of the openings is closed from the inside. Cook described one 
tunnel 12 inches long terminating in an enlarged chamber. The burrows are 
used as retreats during the night and on cool days, and for egg laying. How 
closely restricted they are to one burrow and how many are usually made dur- 
ing a season, is not known. 

Hibernation occurs in the fall when temperatures reach a low average (Oc- 
tober in North Carolina). Whether they use the same kind of burrow for 
hibernation is not known; upon emergence in April they arc sometimes cov- 
ered with soil, which wears off shortly. 

Activity begins early in the morning on warm days and falls off during the 
afternoon. In late afternoon they disappear completely. Cool temperatures 
they find very discouraging, not appearing on cool or cloudy days. They are 
completely diurnal. When well warmed up they can attain a surprising speed. 
Hoyt measured it as 18 miles an hour. 

The food consists primarily of insects but includes also other arthropods 
and snails. Stomach contents studies show the normal diet includes grass- 
hoppers, crickets, spiders, ants, flies, small moths, and moth or butterfly larvae. 
Apparently soft-bodied insects are preferred, as beetles arc not frequently 
found. Large butterflies, although killed, may not be eaten. Some insects, as 
ladybird beetles, are distasteful and are ejected promptly upon being taken 
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into the mouth, “and the lips are then usually wiped on the ground, the lizard 
displaying great discomfort” (Burt). They are said to be voracious feeders. 
McClellan et al. {Md) report that they sometimes lap up ants with great 
avidity. 

Mating occurs in spring, probably not over 2 or 3 weeks after emergence 
from hibernation. A regular courtship pattern is followed. The male, without 
stimulus from a female, rubs his cloaca on the ground by moving his hips 
quickly from side to side while moving in a figure eight. At various times he 
stops to chase others, not distinguishing between males and females. He at- 
tempts to ride their backs, nipping the skin in the neck region and scraping 
the back with the femoral pores. These attentions are accepted by willing 
females but fought off by males. Finding a receptive female, the male curls 
the tail under the female until the cloacas arc together. He loops his body in 
a half coil and grasps the posterior part of the back in his jaws at the same 
time that one hemipenis is inserted. Copulation continues some 5 minutes, 
after which the female moves away. 

The eggs, 4 to 6 in number, are laid from early June to middle July. About 
a week after deposition the eggs measure about 17x9.5 mm. They arc laid 
4 to 12 inches below the surface, frequently under some object on the surface 
such as a log. Cook says they frequently use mole tunnels, making small side 
tunnels from them in which the eggs are laid. The young hatch in early 
August. The pattern is said to develop only a week or so before hatching 
(later than in Sceloporns it. hyacinthinus) (Brimley). 

Black snakes and collared lizards are known to cat these lizards. Probably 
other snakes and lizards do so at times. 

Problems. Although Taylor has shown rather conclusively that sexlineatus 
and gularis do not intergradc, the matter has not received the study it deserves. 
Although more is known of the natural history of this species than of many 
others of this country, there are many points on which there have been no 
observations. 

References. Brimley, 1903, p. 265, habits (lit. cit.); Burt, 1931, pp- 7^7 
lit.); Cook, 1942, pp. 12-13, 18, habitats, habits (Miss.); Noble and Bradley, I 933 » 
pp, 39-44, 90-91, figs. 4, to, courtship, mating (lit. cit.); Taylor, 193®* PP* 
no intergradation of gularis and sexlineatus (lit. cit.). 


The Tessellatus Group 

This group differs from the sexlineatus group largely in generally having 
small scales bordering the gular fold anteriorly (Fig. 125) and in having 
spots, crossbands, or tessellations on the sides of the young (not, however, m 
/. acthiops). It occurs in the extreme West, where the sexlineatus group does 
not occur, and overlaps the latter eastward as far as western Texas and m 
northern and western Mexico. 
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Checkered Racerunner Cnemidophorus grahamli Baird and Girard 
(Fig. 128, p. 405; PI. 1 17) 

Range. Western Texas from the Panhandle through the Great Bend of the 
Rio Grande, southeastern New Mexico and probably adjaceiu Mexico. Type 
locality — between San Antonio and El Paso, Texas. (Map 34, p. 5 ® 7 ’) 

Size. A large female measures 07 mm. (3^'*n: in.) snout to vent, but the 
species probably reaches a still greater size; adults are commonly 75 to 85 mm. 
{3 to 3y2 in.) in snout-vent length. The tail is very long and slender, about 
2V2 to 2'?4 times as long as the rest of the animal. 



PI. 117. CntmidophoYUs ^rahamii. El Paso. Texas. A, C» male; B, D, female. 
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Color. The pattern in adults, and in half-grown specimens, consists of 6 
fairly distinct stripes on a more or less uniform black background which is 
broken up into more or less quadrangular, irregular blotches by short, trans- 
verse, light lines crossing between the longitudinal lines. The primary light 
stripes are thus somewhat wavy, but they remain distinct throughout life. The 
broad, median, dark area is broken into 2 series of spots by transverse light 
lines that extend to the middorsal line but do not cross it; the lines on the two 
sides seldom meet and thus 2 series of dark spots, frequently coalescing at *hc 
midline, and sometimes a broken, vague, median, light stripe are evident. The 
sides below the lateral light stripe are also broken into more or less quadran- 
gular blotches. The legs arc mottled and spotted. There are no distinct stripes, 
cither dark or light, on the tail; there may be an irregular light line extending 
along the posterior surface of the thigh. 

The belly is pale blue, the throat a little lighter, in both sexes; the anterior, 
medial, or lateral edges of some belly scales are black, especially toward the 
sides of the belly and on the chest, producing an irregularly spotted pattern; 
there is much less dark color on even the chest, where the black is most con- 
centrated, than light color. The sexes are marked alike. 

The very young of this species are not known. Presumably 6 light lines and 
light spots in the dark fields would occur. The smallest specimen examined, 
42.5 mm. snout to vent (i^Hc in.), possesses a pattern very nearly like that 
of the adults. Strecker says all the young are so marked. 

Scalation. As in other Cnemidophorus species except that the scales on the 
posterior surface of the lower foreleg are all rather small, not enlarged (Fig- 
128); the scales bordering the gular fold anteriorly arc enlarged, usually 
larger than the anterior throat scales, and in a regular series bordering the 
granular fold (as in Fig. 126). 

Recognition Characters. This is one of the most easily recognized raccrun- 
ners of the United States. The peculiar broken pattern of more or less quad- 
rangular dark spots is very distinctive; the blue, somewhat mottled belly is 
also characteristic. From perplexus and gularis, which occur in the same area, 
grahamii can generally be distinguished by the absence of enlarged postante- 
brachials. From t. tesselatus, which also occurs over much of the territory 
inhabited by grahamii, the latter may be distinguished by the regular, en- 
larged, mesoptychial scales. In t. tesselatus these scales arc smaller (usually 
smaller than anterior gular scales), and those bordering the fold are of irregu- 
lar size, some smaller than those preceding them. The difference, once o 
served, is striking. The femoral pores vary from 19 to 22. 

Habitat. In the Panhandle of Texas Strecker found the species occupying a 
canyon habitat at the edge of the plateau. The region is grassy, hilly, an i ^ 
predominant rock is sandstone. Trees are scanty. 

Habits. Strecker says that the species is an active climber (on boulders, not 
trees), contrary to gularis. When disturbed these lizards would frequent y 
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seek to escape by climbing the boulders to reach a safer spot but seldom at- 
tempted to escape by entering burrows. They could climb or descend nearly 
vertical rock surfaces. Sometimes they hid under slabs of stone, under which 
they were found coiled up in shallow depressions apparently formed in the 
sand by them. They were observed basking on boulders and showed a pref- 
erence for one particular sunning spot. Their activity begins early in the 
morning (before 7:30 a.m.) and continues until nearly sundown, when they 
were observed lying along the western edges of boulders at such an angle as 
to receive full benefit of the sun’s rays. 

Eggs to the number of 4 to 8 arc laid in early June at a depth of about 
6 inches in loose sand. Strccker observed one female at 7:30 a.m. dig a burrow, 
using the forelegs, lay 4 eggs, and partially cover them. The specimen took 
alarm and fled before the process was completed. 

References. Baird, 1859, p. 10, pi. 32, figs. 1-6, illustration (lit. dt.) \ Cope, 1900. 
pp. 598-599, fig. 117, description (gen. lit.)] Strccker, 1910, pp. 8-13, pi. 1, habits, 
habitat, variation, illustrations (Tex.). 

Common Tessellated Racerunner Cnemidophorus tessclatus tesselatus 
(Say) 

(Fig. 14, p. 62; Figs. 124, 125, p. 404; PI. 1 18) 

Range. Eastern Oregon and southern Idaho south through eastern Cali- 
fornia to northeastern Baja California and northwestern Sonora; west to 
southwestern Colorado and western Texas, excluding southeastern Arizona 
and southwestern New Mexico. Type locality — Arkansas River, near Castle 
Rock Creek, Colorado. (Map 35, p. 508.) 

Size. Moderate; large specimens reach 95 mm. (3% in.) snout to vent. The 
tail is long and slender, about twice as long as the head and body. 

Color. Pattern much broken, irregular. In very young specimens the back 
may entirely lack longitudinal stripes, which are replaced by small light dots 
medially, merging laterally with vertical light lines; or the young may have 4 
fairly distinct light lines, and sometimes 1 or 2 others, dimmer, on either side 
Four light stripes is the usual number of stripes, when visible; others, if pres- 
sent, are dim. Between these two extremes of pattern all types of intermediates 
occur, although Texas young are predominantly spotted or mottled, the 
stripes much reduced or absent, and Utah young are universally striped. The 
stripes are wavy, and light spots and transverse lines break the uniformity of 
the dark fields between them; the sides are mottled variously. 

In adults some evidence of the 4 light lines may remain; if so they are most 
prominent anteriorly, fading or indistinguishably broken posteriorly. The 
sides are barred. In other specimens the entire dorsal surface is barred, the 
stripes not in evidence. In Texas specimens the dorsal and lateral surfaces arc 
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more spotted and mottled than barred, although a dim barred effect is usually 
evident laterally. 

The ventral surfaces are somewhat bluish, sometimes suffused with c^ray 
and spotted or mottled with black. The black markings may be fcw%nd 
scattered, or the whole chest may be nearly black, with but few scattered li-ht 





PI. 118. CiHiiiiflop/iortis tesselatus tesselatus. A, Provo, Utah. U.S. Fish and Wildlife 
Service photograph B, San Vicente, Texas. C, Reno, Nevada. D, San Vicente, Texas, 
male. E, near Baker, California; male. F, Reno, Nevada. 


scales; the throat may be heavily suffused with gray, on which may be some 
black spots, but it is never a uniform black. 

Sedation. See Figs. 124, 125. Postaniebrachials never enlarged (as in Fig. 
125) ; mesoptychials never enlarged as much as in gularis and its relatives, ir 
regular in size, not with a row of uniformly enlarged scales bordering tie 
anterior edge of the gular fold; scales around middle of body, cxclu ing 

ventrals, over 85. Femoral pores 17 to 25. ... 

Recognition Characters. The first two scale characters mentioned above will 
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usually suffice to identify specimens of this species. Certain perplexns speci- 
mens, however, have the same scale characters, and these are best separated 
by pattern or by the less than 85 dorsal scales in a transverse row between the 
belly scales. From t. aethiops and t. stejnegeri the race is distinguished solely 
by color pattern; see the discussion of these races for comparisons. 

Habitat. Numerous published accounts reveal a very wide choice of habitat, 
from below sea level to about 7000 feet above. A fine soil is preferred to coarse, 
and hard-packed to loose sand. These lizards arc found on open deserts far 
from water, or along streams in grass. Rocky hillsides and canyons are in- 
habited if flat areas arc interspersed. 

Habits. The species is one capable of very high speed when running, and it 
is rather wary. When disturbed it runs a considerable distance and charac- 
teristically stops to look just before slinking into a bush, from which it usually 
emerges on the opposite side, heading toward other bushes if further pursued. 
Its knack of keeping some bush between the observer and itself is almost un- 
canny. Refuge may be taken in holes or under objects when it is hard pressed, 
but rarely if ever does it climb to escape. In fact it seems incapable of climb- 
ing, like many other lizards. When running the tail is lifted from the ground; 
at other times it drags. 

Ordinary foraging movements are nervous and jerky, interspersed with fre- 
quent pauses. Activity begins early in the morning, except in cooler regions. 
Like most other lizards, in the hot desert they are less active during the late 
morning and afternoon. 

Hibernation takes place as temperatures average about 65® F. or a little less, 
at least in southern California. They are found buried under the soil at depths 
of from some 3 inches to i foot. At usual winter temperatures they are capable 
of co-ordinated, though torpid, motions. Emergence is later in cold regions 
and in high elevations than in warm, lower areas. In southern California 
hibernation continues for about 3 months, from middle November to middle 
February. 

Mating occurs in June, and the eggs, 2 to 4 in number, are laid in the first 
half of July, hatching, after an incubation period of some 30 to 35 days, in 
August. The eggs presumably are deposited several inches below the surface 
in excavations made by the female. The burrows are made by use of the fore- 
feet, several strokes with one foot alternating with several by the other. .-Kfier 
removing a quantity of soil, the lizard turns around in the depression and 
pushes the loosened soil away from the entrance. This is repeated until the 
burrow is finished. 

Problems. This wide-ranging race almost certainly comprises two recog- 
nizable, geographic forms; the Texas specimens seem most notably different 
from the others. In spite of numerous scattered references to the species, very 
little is known of its life history. 

It is extraordinary that the type locality should be removed a considerable 



424 


HANDBOOK OF LIZARDS 


distance from the known range of the species. It is not impossible that the 
name is incorrectly applied; if it actually is correctly applied, then the tvpe 
locality probably is not correctly stated. 

References. Burl, 1931, pp. 146-199, several species and subspecies included 
{gen. ht ); Cowles, 1941, p. 132, hibernation (//>. at.)-, Linsdale, 1938, p. 28, ac- 
tivities, habits (Net;.)-, Little and Keller, 1937, p. 220, food (N.M.)-, Pack, 1923, 
pp. 85-90, food (///. at.)-, Rulhven and Stuart, 1932, pp. i, 3, incubation period 

(ht. cii.)-, Van Denburgh, 1922, pp. 508-516, pi. 53, description, habits, habitat 
(gen. ///.). 

For more detailed notes on food, see Knowlton, 1934, p. 1003; idem, 1938, p. 
238 (Utah)-, Knowlton and Janes, 1932, p. 470; idem. 1933, pp. 1015-1016; idem, 

>934. PP- >3->4'. Knowlton and Thomas, 1934, p. 259; idem. 1934, p. 264 (all lit. cit. 
unless otherwise specified). 


Black-chested Racerunner Cnemidophorus tesselatus aethiops Cope 

(PI. 119) 


Range. Central and southern Sonora, northward to southeastern Arizona 
and western New Mexico. Type locality— Hermosillo, Sonora. (Map 35, 
p. 508.) 

Size. Moderate; large adults seldom over 95 mm. (3% in.) in snout-vent 
length; the tail is long and slender, about 2 to 2% times as long as the head 
and body. 

Color. Young with 7 or 8 distinct light lines, normally a median pair but 
this sometimes coalescing to form a single stripe and thus a total of 7; dark 
fields between stripes not broken or spotted. 

In old specimens the lines become dimmer and may be lost entirely. In the 
dark fields of the dorsal area between the dorsolateral stripes small light spots 
appear; these may coalesce slightly with each other, but for the most part they 
remain throughout life as separate spots; these also may nearly disappear in 
large specimens. Light spots also develop in the dark fields below the dorso- 
lateral light stripes, but these become larger, expanding laterally, breaking 
through the longitudinal stripes, and fusing with each other, producing a 
barred pattern on the sides. 

The chest and throat are jet black and without any light spots whatever in 
adults, excluding only the infralabials which are sometimes lighter. The pos- 
terior part of the belly usually is lighter, generally pale blue; the posterior 
part of the ventral surface of the hind legs, the preanal region and median 
subcaudal surface are cream. In very old specimens the entire ventral surface 
of the body is black, and most of the subcaudal surface as well. 

Scalation. As in t. tesselatus. 


Recognition Characters. The center of this race, where it occurs in its most 
typical form, is in Sonora. The young look much different from those of 
t. tesselatus and, in fact, resemble in pattern the perplexus that occurs in the 
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nearby areas. Much confusion between guhris and tesselatus m Sonora and 
southeastern Arizona is evident both from the literature and from museum 
specimens. Considerable caution must be used in this area not to confuse the 
young of these two species; reference should be made to the character of the 
postantebrachials and the mesoptychials, neither of which are enlarged in 
tesseliitus as in gularis. The former also has more numerous dorsals across the 



PI. 119. Cnemidophorus tesselatus aethiops. Stockton Pass, Arizona; male. 


back than the diminutive perplexus specimens that sometimes have small 
mesoptychials and postantebrachials. 

The closest relative of t. aethiops is t. tesselatus, which borders and inter- 
grades with it to the north. The young of the two races are easily distinguish- 
able, the latter having only 4 distinct light stripes, if any, t. aethiops having 
6, 7, or 8; also the young of t. tesselatus have the dark fields broken or spotted 
and the sides barred, whereas in the southern race both the dark and light 
stripes are continuous, unbroken. 

Adults of the two races differ chiefly in the color of the chest and throat; in 
t. aethiops they are entirely and uniformly black; in t. tesselatus they are 
mottled; if the chest is black, usually there are a few light scales here and 
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there, and the throat, although sometimes gray and mottled, is never a uni- 
form black. In parts of Arizona intermediate specimens occur, as is to be ex- 
pected between geographic races. There are also differences between the 
adults of these two races in dorsal pattern, but these arc less easily defined. 

Obviously the name melanostethiis, based upon mottled specimens from 
the Colorado River, cannot apply to this race; mottled gray throats and heav- 
ily mottled chests occur sporadically throughout much of the range of tes- 
selatus; specimens from the Colorado River frequently show this condition. 
But this is not at all like the true black-chested race, which does not even ap- 
proach the Colorado River. The name t. aethiops, based on typical Sonora 
specimens, must be used for it. 

Habitat. This has been recorded only for the Tucson region, where, accord- 
ing to Ruthven it “is common and of general distribution on the Greasewood 
plains. It is also found in the Creosote bush association in the arroyos, and 
much less commonly in the Sahuaro-Ocotillo association of the hills.” Orten- 
burger regards it as “the dominant lizard of the mesquile association of the 
desert floor and also on the low cholla-covercd ridges west of the Canada del 
Oro. This form never occurred up in the canyon more than half a mile.” 

Habits. “In contrast to C. gularis [octolineatiis] this lizard runs very swiftly. 
When disturbed it seldom runs less than 15 or 20 feet and often several times 
this distance, particularly when vegetation is scanty. Almost always they run 
to the clumps of woods for protection, hiding on the opposite side from the 
pursuer” (Ortenburger). 

The food, as indicated by stomach contents, consists of ants, beetles, grass- 
hoppers, and spiders; no doubt many other kinds of arthropods are eaten. In 
turn it forms a part of the diet of other reptiles such as the leopard lizard, 
whip snakes, rattlesnakes, etc. 

Problems. The range limits of this subspecies are not well known, especially 
toward the north, where it intergrades with t. tesselatus over a broad area. 
The natural history is poorly known. By pattern the race appears to be the 
most primitive of the group, approaching as it does the characters of the 
sexlineatus group. 

Rejerences. Ortenburger, 1926, p. rii, habits {Ariz.)‘, Ruthven, 1907, pp- 5 ^ 
569, habits, habitat, color (Ariz.); Van Denburgh, 1922, pp. 529-533, description, 
localities (gen. lit.). 

Western Tessellated Racerunner Cnemidophorus tesselatus stejnegert 
Van Denburgh 
(PI. 120) 

Range. Central and southern California west of the Coast Range south o 
Lat. 39° N., and the San Joaquin Valley; the northern half of Baja Ca i ornia- 
Type locality — near Ensenada, Baja California. (Map 35, p. 5 ®^-) 
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Size. Maximum snout-vent measurement 105 mm. (^Vs in.); tail 2V3 to 2V2 
times as long as head and body. 

Color. NIuch as in t. tesselatus. with a stronger tendency toward formation 
of quadrangular blotches between the four dorsal light stripes. Body often 
crossbarred, with faint evidence of dorsolateral light stripes, which are usually 
most distinct anteriorly. Belly spotted; distinct dark scattered spots on throat, 
which is not suffused with gray; distinct black marks on sides of head. 

Scalation. ,\s in t. tesseUUus. 

Recognition Characters. As in t. tesselatus. from which it is distinguished 
chiefly by the distinct spotting on the sides of the head and the sharply de- 



Pl. 120. Cnemidophorus tesselatus siejnegeri. .\-C, 23 miles west of Fresno, California; 
male. D, Santa Barbara County, California. Gloyd photograph. 


fined, black, gular marks. It is a poorly defined subspecies, but well segregated 
geographically. 

Habitat. Sea level to about 5000 feet, in habitats much like those selected by 
the “common” race. 

Habits. As in the “common” race. Rlauber states that at higher elevations 
u is observed to show the effect of its desert origin, for it comes out later in the 
season than most of the reptiles of the area and remains more active during the 
hot summer. Thus at White Eagle, Campo, and Dcscanso, San Diego County, I 
have seen this subspecies active amongst the chaparral at noon on warm days 
when all other lizards had sought their cool retreats. 

In the Lassen Peak region in the extreme northern part of its range, one 
specimen was recorded with 5 eggs in its stomach, which it had presumably 
robbed from the “nest” of some other lizard. The species to which the eggs 
belonged could not be identified. In the same area three females were recorded 
with 3 eggs each in the abdomen. 

Problems. Whether mundus, which I have united here with t. stejnegeri. 
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should be distinguished as another geographic race I am not certain. Some 

authors would recognize extreme southern specimens as t. stejnegeri, uniting 

the northern specimens {mundus) with t. tesselatiis. The whole matter is in 
need of revision. 

Rejerences. Grinnell, Dixon, and Linsdale, 1930, pp. 147-148, habits (Cj///.); 
auber, 1939, p. 99, habits, habitat (^Ariz.')\ Van Denburgh, 1922, pp. 516-523, 
pi. 54, description, habits, localities {gen. lit.). 


The Hyperythrus Group 

This group, because of its peculiar character of having only r frontoparietal 
(Fig. 123), was once considered a separate genus, Verticaria. Because the 
character is not infallible and because of great similarity to other racerunners, 
the genus was abolished. 

Orange-throated Racerunner Cnetnidophorus hyperythrus beldingi 
(Stejnegcr) 

(Fig. 123, p. 404; PI. 121) 

Range. Pacific coast of southern California and northern Baja California, 
from southwestern San Bernardino County south about to Rosario or perhaps 
farther; Cedros Island. Type locality — Cedros Island, Baja California. (Map* 
32, p. 506.) 

Size. Maximum snout-vent measurement 68 mm. (2% in.). Tail very elon- 
gate, when complete about 3 times as long as head and body. 

Color. Ground color dark brownish gray, almost black in some specimens, 
lighter between the paravertebral light lines and on sides below the lateral 
light lines. A paravertebral light line on either side, closely approximating 
and frequently uniting posteriorly, sometimes dim; a dorsolateral light line 
extending posteriorly from upper posterior corner of eye; a lateral light line, 
extending from labial region through upper margin of ear opening to groin. 
These light lines are scarcely evident on the tail. Posterior surface of thighs 
mottled or with a longitudinal light stripe, bordered above and below by dark 
color. Tail bright blue in young specimens. Belly whitish, sometimes bluish 
in adults. 

Scalation. Dorsal scales very small, uniform; large, rectangular, belly plat« 
in 8 longitudinal series; head scales large, regular; 1 frontoparietal (not 2) 
(Fig. 123) ; 13 to 16 femoral pores on each side. 

Recognition Characters. From other members of this genus the orange- 
throated species may easily be distinguished by the presence of only i front<^ 
parietal instead of 2. The only other species occurring in the same area is 
tesselatus, which is easily distinguished in pattern since it has irregular, nu 



FAMILY TEIIDAE: GENUS CNEMIDOPHORUS 429 

merous lines or else has them broken up, sometimes forming crossbands. In 
hyperythrus there are 6 very distinct light lines, straight and unbroken, sepa- 
rated from each other by uniform dark areas. 

In Baja California the race h. beldingi is replaced first by h. schmidti. in 
which the two paravertebral light lines are fused together over usually at least 
two thirds of the length of the body. Farther south occurs typical h. hyper\th- 



PI. 121. Cncniidophorui hyperythrus beldingi. Telegraph Canyon, San Diego County, 
California; female. 


r/*/, characterized by having the paravertebral stripes fused generally through- 
out their length, and by a character involving the number of supraoculars 
and the extent of the row of granules separating them from the frontal. 

Habitat. Sand and loose soil from sea level perhaps to 1400 feet, in regions 
overgrown with brush. 

Habits. Said to be very wary. The movements normally are short and 
jerky as in other species; when disturbed flight is rapid and generally directed 
into heavier brush or holes. As a rule they forage only near cover and do not 
wander extensively in open spaces. 

In Baja California, Trevis records that 
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at the Hamilton Ranch, orange-throated racerunners were abundant on the culti- 
vated hillsides, where a prickly, xerophytic type of mixed brush gave dense cover. 
The lizards lived in holes whose entrances measured about inches wide and 
I inch high, and in the early morning they were often seen pushing out earth 
with the front feel from within these holes. They were most active in the morning 
and early afternoon, when they were foraging under the edges of the brush clumps. 
If disturbed, they took refuge either in the holes or brush. The conspicuous bright 
yellow dorsal lines tended to obliterate the body outline of a motionless lizard. 

The racerunner and the gridiron-tailed lizard were the two most frequently 
seen reptiles on the peninsula. Often they were abundant at the same locality, as 
at Coyote Bay, but whereas the gridiron-tail would venture into the open, the race- 
runner always stayed under cover. 

Mating has been observed during July. 

Whip snakes and the larger species of Cnemidophorus arc known to feed 
upon these lizards on occasion. 

Problems. Not all authors agree upon the distinctness of the races h. beldwgi 
and h. schmidti; some consider them the same and use the name hyperythrus 
hyperythrus. Linsdale as well as Van Denburgh shows the validity of the 
races, but a thorough summary and analysis of variation arc much to be de- 
sired. 

The natural history of the species is very poorly known. 

References. Burt, 1931, pp. 226-240, taxonomy, description, localities {gen. lit.)', 
Linsdale, 1932, p. 373, taxonomy {lit. cit.)\ Tevis, 1944, pp. 15-16, habits {lit. cit.)', 
Van Denburgh, 1922, pp. 560-563, pi. 55, description, variation, range {gen. lit.). 



The Ringed Lizards 
Family AMPHISBAENIDAE 


Few lizards look less as if they be- 
longed to the Sauria than do those of this family. The body is elongate, of 
nearly uniform diameter throughout. The external limbs are absent (except 
in one genus), and the tail is usually short. There is no ear opening and the 
eyes are concealed under the skin. The body and tail are encircled by narrow 
rings of flat scales. Altogether the resemblance to an earthworm is very great. 

The family ranges from South America north to Baja California and Ari- 
zona, and from Africa to the Mediterranean region; a single species is isolated 
in Florida. More genera and species are known from Africa than elsewhere. 
Thirteen or fourteen genera are recognized at present, by conservative esti- 
mate; the number of species included is nearly one hundred. In the United 
States only two genera occur. The most striking modifications externally are 
in the presence or absence of forelegs and preanal scales, the development of 
spines on the tail, and in the shape of the head. Very weird shapes have been 
developed in the heads of some species such as Bail{ia somalica and Agamodon 
compressus of Africa. 

All species are burrowers. “They bore narrow galleries in the earth, in 
which they are able to progress backwards as well as forwards. On the ground 
they progress on a straight line, by slight vertical undulations, not by lateral 
movements, as in other limbless reptiles; the tail of many species appears to be 
more or less prehensile” (Boulenger, 2: 430, gen. lit.). Some species lay eggs 
(some only one, extremely elongate), others give birth to the young. 


The Two-legged Worm Lizards 

Genus BIPES Latreille 


This is the only genus of worm lizards that has legs. Only the forelegs are 
visible, however, and these are very short and placed far forward, just behind 
the head. The genus occurs in western Mexico, where it is represented by 
three known species. Whether it is one of these species that enters southern 
rizona in fact, whether the species belongs to this genus at all or whether 
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it even exists— cannot now be stated. Very probably, however, the species is 
none o£ the three now known. 

Some authors have preferred to place the legged worm lizards in a family 
(Chirotidae) separate from the Amphisbaenidae. The action seems unwar- 
ranted, since limbs or their girdles or both are represented, at least internally, 
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in most if not all species of the family. Otherwise the two groups are much 
alike. Each of the three known species of the genus has been considered by 
some authors to represent separate genera, which are distinguished from each 
other by the number of preanal pores (2, 4, or 6), by the number of digits 
(3 to 5), and by a number of other minor characters. The generic distinctions 
are not warranted. Some features of the scalation of a typical species arc 
shown in Fig. 129. 


Arizona Worm Lizard Bipcs? species.? 

Range. Suspected to occur in southern Arizona. (Map 34, p. 5 *^ 7 ’) 

Size. Probably around 7 to 9 inches in length. 

Color. Probably uniform yellowish brown. 

Scalation. Unknown. Probably somewhat similar to that shown in Figs. 

and 129. ... 

Remarks. Taylor has given a stimulating account of the evidence indicating 

the existence in Arizona of some unknown member of this genus. 
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During my collecting in southeastern Arizona during the summers of 1928- 
1930, and again in 1934 , 1 have searched in vain for a species of B,pes which I be- 
lieve inhabits southeastern Arizona. My first reason for this belief was based upon 
the statement of a placer-gold miner, in Ash Canon in the Huachuca Mountains. 
He said that he had occasionally dug from the sand and gravel along the small 
creek in the canon, “a small snake 10-14 ‘^ches long with two small legs near its 

head. They were purple or brown in color.” 

In another nearby canon, I visited Dr. Biedermann, then nearly ninety years of 
age, who had lived more than thirty years in the Huachucas and had made 
extensive collections of Lepidoptera for the museums of the world. He told me 
that there was “a rare chirotes living in the mountains,” and that he believed he 
had one preserved. However, on examination of his small collection of reptiles 


the specimen could not be found. 

While collecting on Mount Lemon, in the Santa Catalina Range, I stopped at a 
small hotel near the summit. Mrs. Westbrook, the owner, warranted that I had 
found no snake like one she had found and kept for a pet. It had a pair of 
legs coming out where its ears should be.” It was found in the garden in the 
evening during a rainstorm. She had kept it for three months and it had escaped. 
Others vouched for the story, having seen the captive specimen. 

The forest guard at the outlook station on Mount Lemon, told me that he 
had found in the Huachucas a specimen of a snake with “two legs on its neck. It 
was lavender and white below. The legs were so short that it didn t seem to use 
them to walk on.” Although a collector of snake skins as a hobby, he had not 
preserved the skin of the specimen, because it was too small. 

Mr. Doty, of the Forest Service, whom I had met on Mt. Lemon in i 934 » 
me that some months previously, his workers had killed three two-legged snakes 
while removing piles of rocks in order to drill post holes for the telephone poles. 
He took me to the exact place. A day was spent in the vicinity but none was found. 
It was extremely dry at this time. It had b«n raining when they were killed. 

I do not believe that all of these reports have been fabricated, and all seem to 
point to the same animal. It seems almost beyond question that a species of Bipes 
occurs in southeastern Arizona, at least in the Huachucas and the Santa Catalina 
Mountains, a real prize for some collector who will put forth the necessary effort 
to discover it. 


Reference. Taylor, 1938, p. 202 (Ariz.). 


The Florida Worm Lizards 
Genus RHINEURA Cope 

The most unique feature of this genus, among a family full of unique fea- 
tures, is the flattening of the dorsal surface of the tail, which is provided above 
with tubercular scales. Only one living species is known, but several fossil 
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species have been described from central United States. Some features of its 
scalation are shown in Fig. 130. 
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Fig. 130. Typical scutcllation in Rhmcura. from R. fioridana, Florida. 
A, side of head; B, section of body in side view; C, top of head; D, under- 
side of head; E, underside of tail and anal region; F, top of same. From Cope. 


Florida Worm Lizard Rhineura fioridana (Baird) 
(Fig. 3, p. 60; Fig. 130; PI. 122) 


Range. Northeastern and central Florida. Type locality — Micanopy. Flor- 
ida. (Map 34, p. 507.) 

Size. Total length reaching a maximum at about 284 mm. (ii^c in.). The 
tail is from Mg to Mo of the total length. The diameter of the body is about 
6 mm. (M in.) in adults. 

Color. Uniform yellow-brown to white in preservative; in life rose-colored. 

Scalation. See Figs. 2, 3 and 130. Limbs, eyes, and ear openings absent; 
rostral completely hidden from view from above, situated on the ventral sur- 
face of the head, while the snout is formed by a large protruding scale; nasal 
plates also on ventral surface; about 250 rings of scales about the body; in each 
whorl 24 to 36 quadrangular, juxtaposed scales; a few scales on ventral surface 
behind head somewhat enlarged; ventral scales widest, dorsal scales narnni^ 
cst. No pores in anal region; most of dorsal surface of tail flattened, covered 

with tubercular scales. , 

Recognition Characters. This is our only blind, earless, and limbless lizard. 
The difficulty in identifying them generally lies not in distinguishing these 
curious animals from lizards, but from earthworms, for they have an extraor 
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dinary resemblance to them on account ot the very similar annulation of ihe 
body. The presence of a head and tail, of course, easily distinguishes the liz.ird 
as a vertebrate and not a worm. Nevertheless even the best of collectors have 
been fooled— at least for a time— into identifying these rarities at a glance as 
just common earthworms. No doubt many are passed in just such a manner. 


PI. 122. Rhineura fioridana. St. Petersburg, Florida. .\, top view. H, side \ icw of lic.id 
and neck. C, underside. 

Hai/rar. “Upland and mesophytic hammock; high pine; usually in dr) sod” 
(Carr). 

Habits. According to Carr, this species is 

completely fossorial; its behavior in penetrating and progressing in the soil is 
very similar to that of the earthworm, except that Rhutcitra leaves a tunnel in its 
wake. The calloused and dirt-covered dorsal surface of the tail is often used by 
captive specimens to close the mouth of the burrow, but individuals which 1 have 
uncovered beneath logs and leaf-mold have retreated lail-lirst down their tunnels. 
I recently deprived a mockingbird of a large specimen which it was attempting 
to eat, and twice have seen butcher-birds capture them. 

Problems. The natural history, even such details as wlictlier eggs arc laid or 
the young born, is an open field for investigation and observation. 

References. Carr, 1940, p. 77, habits, range {Fla.)-, Cope, 1900, pp. 686-688, 
fig- 141, description (gen. lit.). 



Superfamily ANGUIOIDAE 

All of our large groups— families— of 
lizards belong to completely different sections or superfamilies of the Saurians. 
For instance the igiianids and agamids comprise one section all to them- 
selves, but only the iguanids occur in this country. Likewise the skinks 
(Scincidae) belong in a superfamily with several other families, but of 
that whole assemblage only the skinks occur in the United States. This is not 
so of the superfamily Anguioidea, which contains no less than three of the 
families that occur within the area treated here. These families are the Helo- 
dermidae, the Anguidac, and the Anniellidae. This grouping is mentioned 
here only to show the relationships of these extraordinarily diverse types 
which vary from arboreal to burrowing, from poisonous to harmless, from 
legged to legless, and from oviparous to ovoviviparous extremes. 



The Lateral Fold Lizards 
Family ANGUIDAE 


The common name applied to this 
family describes the character, unique among North American lizards, segre- 
gating our representatives of the family Anguidae. But oddly the character is 
restricted to the two North American genera. All of the several other genera 
(some six) lack the lateral groove, and in fact look so much like skinks that 
at first thought one questions whether two such widely different groups can 
actually belong to one family. The groove extends from the neck to the hind 
limbs and is marked by granular scales widely different from the platelike 
dorsal and ventral scales. In lizards armored as are these, one can appreciate 
the necessity of a groove such as this to allow for the expansion that must 
occur when the eggs develop or meals are hearty. This observation provokes 
the interesting question of how the similarly armored skinks manage to gel 
along without a lateral groove or other obvious means to allow for expansion. 
The lateral fold lizards are, then, in reality a subfamily group of the anguids. 
The characters on which the family as a whole is based are chiefly concerned 
with the structure of the skull, particularly of the arches and the roofing over 
the upper temporal fossa. The skin on the head is usually fused with the skull 
bones, at least middorsally. The scales on the body are, in practically all spe- 
cies, provided with separate bony plates (osteoderms) varying somewhat in 
shape and type of etching from genus to genus. The longue can be protruded, 
and when retracted lies partially concealed in a fleshy sheath. 

The teeth are pleurodont and constantly replaced. When new teeth grow 
in, they appear between the other teeth, not at the base of the old teeth as in 
iguanids. 

Most members of the family are terrestrial, but some are arboreal. Some 
species of Gerrhonotus give birth to their young, others lay eggs. Ophisaimts 
and most other genera are egg layers. 

The family is widely distributed, but has few members. It is represented in 
^ntral and South America as well as on this continent, in the West Indies, 
Europe, northern Africa, and cast to Formosa. The lateral fold group (except 
or Ophisaurus which occurs in the Eastern Hemisphere) is restricted to 

orih and Central America. Other genera, of the skinklike types, occur no 
nearer the United States than the West Indies and central Mexico. 
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KEY TO GENERA OF ANGUIDAE 


I. Both forelegs and hind legs present Gerrhonotus (p. 438) 

No legs Ophisaurus (p. 466) 


The Alligator Lizards 
Genus GERRHONOTUS Wiegmann 


This is a genus of many rather distinct groups, and a relatively small 
number of species. About forty-five forms are known, and these arc distributed 
from Texas and British Columbia southward to Panama. These forms can 
be separated into six groups, only two of which are known in the United 
States. One of these groups (the coeruleus group) is almost entirely restricted 
to this country; the other (the liocephalus group) occurs only in southern 
Texas, where it is represented by a single form. One other group (the f/w- 
bricatus group represented by Gerrhonotus levicoUis levicoUis) has been 
listed for this country, but I do not believe it actually occurs. Some features of 
the scalation of a typical member of the genus are shown in Fig. 131. 

Some members of the genus lay eggs, and others are live-bearing. Even 
within groups there may be no constancy in this respect. All our representa- 
tives of the genus are terrestrial, but some species of Central America arc 
arboreal. All are slow-moving, quiet, rather secretive lizards. Our species are 
rather dull-colored, but some in Mexico arc bright green with orange eyelids. 
The dorsal pattern, when visible, consists of dorsal crossbands or blotches and 
irregular mottling; very feeble stripes may be present vcntrally. Typically the 
sides arc darker than the back. No distinctly striped species arc known. 

Fitch (1935, lit.) summarizes the habits of the most common United 
States species, coeruleus and multicarinatus: 

Recorded methods of self-protection used by alligator lizards include hiding in 
holes or among dry leaves, or exceptionally, in the water; climbing into trees or 
bushes; using the tail as a decoy and escaping when it breaks while the cncniys 
attention is distracted by its writhings; crouching motionless until the danger has 
passed; repelling the attacker by ejecting the offensive smelling or tasting excreta, 
holding the tail in the mouth encircling a branch so that the body cannot be swa - 
lowed or moved by the enemy; taking the offensive and driving away the 

Animals which have been recorded as preying upon alligator lizards mclu c 
snakes (racers, rattlesnakes, garter snakes), Skilton’s skink (in captivity), s n e, 

red-tailed hawk, and domestic cat. l u IL- f the 

Insects of the larger and more slowly moving types comprise the bulk or tn 

diet; beetles, caterpillars, and grasshoppers are those most frequently ta c . 

Snails, scorpions, and spiders are also eaten. Stinging and biting animals 
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preyed upon regularly, and although the sight of any small moving object 
stimulates the foraging lizard to attack, certain forms having offensive secretions 
seem to be habitually avoided. Small mammals and birds’ eggs are occasionally 
eaten. 

The breeding season apparently varies locally within each species, and the 
species differ in their time of mating when both occur in the same locality. During 
mating the head of the female is held diagonally across the temporal region in 
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Fic. 131. Typical scutcllation in Gerrhonotus, from G. c. coem- 
leus, "California." A, top of head; B, underside of head; C, side of 
head; D, ventral view of right hind leg and anal region; E, section 
of body in side view. From Cope. 


the jaws of the male. Many hours arc required for completion of the process. 
Gerrhonotus coeruleus is viviparous while mulli-carinatus is ovoviviparous and 
deposits eggs which require several weeks to hatch. Viviparity in coeruleus may be 
correlated with its colder and damper habitat. 

Several months of each year arc passed in hibernation by the alligator lizards 
of some localities, whereas in other localities hibernation is incomplete; individuals 
may be active on warm days, even during the winter. 

These lizards are solitary in habits and show almost no trace of social behavior 

fhr but may occur between individuals competing for 

the same morsel of food (as observed with those kept in captivity), or^^beuLcn 
breeding males competing for the same female. Dctween 
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Captive individuals showed indications of learning, and formed habits rapidly 
Oerrhonotus probably ranks high among reptiles in intelligence. 

Many of the characters used in the following key and the descriptions of 
scalation have been adopted directly from Fitch’s summary. This has neces- 
sitated the use of the term postnasal” in a different sense in these discussions 
than in the figures and in the descriptions of other genera. Fitch uses the term 
to include not only the two superimposed true postnasals, but also an anterior 
canthal and an anterior loreal, the former superimposed over the latter. His 
treatment of data is such that these scales cannot be separated; thus if the char- 
acters involving these scales are to be used at all they can be expressed only 
in Fitch s terms. The temporary adoption here of Fitch’s meaning of the term 
postnasal is not to be construed as an acceptance of that meaning; further 
studies on variation should segregate the data individually for the three sets of 
scales involved. 


KEY TO SPECIES OF GERRHONOTUS 

1. A median scale bordering rostral posteriorly (Fig. 132A); nasal scale 
separated from rostral by a small lateral scale on each side; 7 scales 
between frontonasal, nasals, and rostral; back and sides not differ- 
ently colored; belly dimly mottled liocephalus injernalis (p. 463) 

No median scale bordering rostral posteriorly (Fig. 131); nasal scale 
usually in contact with rostral, or sometimes separated by an inter- 
nasal; 4 scales between frontonasal (or, if frontonasal absent, be- 
tween the paired prefrontals), nasals, and rostral; back usually 
lighter than sides; belly seldom mottled, although usually with dim, 
longitudinal, dark lines a 
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Fig. 132. Gerrhonotiis Uocephalus inferna/is. A, top of head; 
B, side of head. From Cope. 


2. Three pairs of scales between frontal and rostral (Fig. 133) 

levicollis levicollis (p. 464) 

More than 3 pairs of scales between frontal and rostral; almost always 
1 unpaired median scale in front of a pair of prefrontals (Fig. 
r3iA) ^ 
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3. Dorsal scales practically smooth, the lateral 3 or 4 rows absolutely 

smooth, the median rows very obtusely keeled, if at all; dark bands 
across middle of back typically very broad, covering 2 or 3 scale 

rows (p. 452) 

Dorsal scales strongly keeled, lateral scales at least feebly keeled; dark 
bands covering but r scale row on middle of back, if present 4 

4. Dim, longitudinal, dark lines * on belly following edges of adjacent 

scale rows; tail, when complete, measuring less than twice the head- 
body length, and comprising usually less than 114 whorls of scales; 
iris of eye dark or pigmented in life; scale rows 14 or 16; inter- 
occipital divided or not; frontonasal frequently enclosed laterally 
by internasals and paired prefronlals; postnasals frequently less 



rest rot 
inl^r nasal 
supra no sot 

pr^fronfal 

lotaral svpraoculofs 

sop9f<iliary 

upp^f primary f^mporol 

int0foc€ipifal 

Qcdpital 


ini a f nasal 
sopranosal 
posfnosol 

larval 

praocular 

suboculars 

suparciliary 

posfoculort 



Ftc. 133. GerrhonoUu 1 . Uvicolhs. A, lop of head; B, side of head 
From Cope. 


than 4 on each side; always more than 8 scale rows keeled near base 

of tail; snout-vent measurement not over 135 mm. e 

Dark lines = on belly following middle of scale rows; tail, when com- 
plete, measuring more than twice the head-body length, and com- 
prising usually more than 1:4 whorls of scales; iris of eye yellow 
and unpigmented in life; scale rows 14; interoccipital single; usu- 
ally 4 postnasals on cither side; frontonasal not enclosed laterally 
by intcrnasals and paired prcfrontals; frequently not over 8 scale 

rows keeled near base of tail; maximum snout-vent measurement 
170 mm. 


5. Fourteen WUized longitudinal rows of dorsal scales 6 

^xteen full-sized longitudinal rows of dorsal scales 7 

' wLnefinfn r 

wide- 1 '"cdian neck scales square or longer than 

sides' eciier H \ ^ 4 to 6) postnasals on the two 

tows, but the median scale rows often re- 


usually dark lines. They arc 

and arc confused with the pigmem^ fin« ^ *°tncumes appear darker 
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duced or absent in places; tail with usually more than loo caudal 

whorls coeruleus coeruleus (p. 443) 

Dark markings absent on back or in the form of small, scattered 
spots; median neck scales wider than long; usually 4 postnasals on 
each side; median scale rows not reduced; tail usually with fewer 
than 100 caudal whorls coeruleous principis (p. 448) 

7. Postnasals rarely totaling 7 or 8 on the two sides; a middorsal series 

of spots on body and tail, but no continuous transverse bands 

coeruleus coeruleus (p. 443) 

Postnasals usually totaling 7 or 8 on the two sides; tail with distinct, 
continuous, dorsal bands, and usually the body also 8 

8. Temporal scales keeled; ground color of head and neck like that of 

body; head usually not spotted nor with a dark postocular stripe 

coeruleus palmert (p. 446) 

Temporal scales smooth; ® ground color of head and neck often con- 
trasting with that of body; head usually spotted, with a dark post- 
ocular stripe coeruleus shastensis (p. 450) 

9. Upper rows of temporal scales strongly keeled, lower rows weakly 

keeled; keeled rows near base of tail exceeding or equaling number 

of smooth rows multicarinatus webbii (p. 460) 

All temporal scales smooth, or upper rows weakly keeled; keeled rows 

near base of tail less than number of smooth rows to 

10. Transverse dorsal bands on neck often more than a single scale row 
in width, usually becoming reddish anteriorly; dark spots often 

present on head multicarinatus multicarinatus (p. 454) 

Transverse dorsal blotches narrower, occupying no more than the 
width of a single scale row, not becoming reddish anteriorly; head 
not dark-spotted multicarinatus scincicauda (p. 457 ) 


The Coeruleus Group 


The group most characteristic of the United States is this one, which centers 
in this country. Of its eleven forms, eight occur in the United Slates and three 
only in Baja California and adjacent islands. Only one form 
corded from mainland Mexico. 


8 Also with smooth temporal scales, and otherwise running down to this pomt on 
other characters, is a subspecies, Cerrhonotus coeruleus utahensis, recently desented oy 
Dr Angus M. Woodbury (A new Cerrhonotus lizard from Utah, Proc. Btol. Soc. IVas 
S-10. pis. 1-2). This race is the first of the Coeruleus Group, except recorded 

from the Rocky Mountains south of Montana. It is known from only a single spccim 
collected in Sink Valley, south of Alton, about 20 miles north of Kanab, Kane Cou y, 
Utah. According to Woodbury, his "Utah Alligator Lizard” differs from c. 

•‘in great reduction of color pattern and in number of whitc-uppcd scales; 1“® ™ 
between general color of head and body; difference in dUmbunon of d-k en'or of at 
domcn; in contact of the two frontoparietals instead of contact of fronta 

parietal.” 
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The chief characters of the group arc the presence of enlarged supranasals 
which simulate the anterior pair of intcrnasals (which are lacking), the con- 
tact of the nasal with the rostral, and the presence of a frontonasal scale. The 
combination occurs in no other group; this is one of the very distinct groups 
of the genus. The scalation of a typical member is shown in part in Fig. 

131- 


San Francisco Alligator Lizard Gerrhonotus coeruleus coeruleus Wieg- 
mann 

(Fig. 131, p. 439; PI. 123) 


Range. Coast of central California, in a “narrow strip of Transition Life 
Zone — from southern Sonoma County to Monterey” (Fitch). Type locality— 
San Francisco, California. (Map 36, p. 509.) 

Size. Maximum snout-vent measurement about 108 mm. ( 4^4 in.); the rail 
is a little less than twice the head and body length. 

Color. Top of head olive brown; ground color on back olive gray, occupy- 
ing an area covering 6 full and 2 half scale rows. A median row of dark brown 
blotches, frequently expanded laterally to form crossbands about 13 in num- 
ber. Sides dark brown, the color interrupted by narrow or broad vertical light 
areas; the dark spaces, if broad, are darkest along their posterior edges, which 
tend to be white-flecked. A dark postocular stripe, poorly defined or absent. 
Tail and limbs crossbarred. Lips sometimes barred; a dark line along the sub- 
ocular in some specimens. Ventral surfaces whitish, immaculate or with dim 
dark lines extending along the edges of the scale rows. 

Scalation. See Fig. 131. Dorsal scales from occiput to base of tail 43 to 54, 
average 47; longitudinal scale rows 14, 15, or 16, the lower numbers produced 
by a reduction in the median rows; scales in median rows 3 or 6 scale lengths 
behind occiput longer than wide; postnasals usually 4 to 6 (rarely 7 or 8); in- 
teroccipitals usually 2 or 3; tail whorls 94 to 116, average about 105. About i2 
to 14 scale rows at base of tail keeled. 


Recognition Characters. The only other alligator lizard occurring in the 
same territory as the San Francisco race is the red-backed form. In the latter 
the median neck scales arc broader than long, the dark lines on belly follow 
the middle of the scale rows, the interoccipital is usually single, the tail whorls 
116 to 134 (when complete), the scales on the arm less heavily keeled (or not 
at all), fewer scale rows at the base of tail keeled (8 to 10), fewer bands on 
the body, and larger size (up to 133 mm. [634 in.] snout to vent). A compari- 
son with its nearest relative, the Shasta alligator lizard, which is the only one 
with which this intergrades, is given in the discussion of the latter. 

Habitat. Fitch says the species "coertdeits is typical of a cooler and more 
humid habitat, usually in the vicinity of coniferous forests,” comparing it with 
multicarinatus. which “is characteristically an inhabitant of the oak and chap- 
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arral belt in the foothills and valleys ” Van Denburgh says specimens are very 
common “on the sand hills of San Francisco. 

Habits. Van Denburgh states that 

females usually show little resentment when handled, but males often become 
very angry and will hiss and bite fiercely, although unable to draw blood. A 
captive male would hiss and jump at my fingers whenever the door of his cage 
was opened. The skin is renewed, sometimes at least twice a year, and, contrary 
to the method usual among lizards, is shed in a single piece, the animal escaping, 
as it were, through its own mouth and neatly inverting its former covering. The 
tail is strongly prehensile. 

The food of adults consists of beetles, grasshoppers, etc., the relative im- 
portance of the various types in their diet depending to a large extent upon the 
abundance of the insects; the chief items of diet thus vary from time to time 
during the year. At times insects too large to be eaten entire, as male crickets, 
are killed and the appendages or other parts torn off and swallowed. 

Young specimens exhibit interesting traits when first starting to cat. For a 
few days after birth they eat nothing, but then, in captivity, begin to snap at 
small flies. “When stalking flies, they crouched close to the ground and crept 
slowly forward, their heads swaying from side to side and their tails quivering 
or thrashing with excitement. Then, if the snap was successful, the prey was 
held firmly in the jaws while the lizard, with body and tail straightened, 
rolled rapidly over and over, grinding the fly in the sand” (Van Denburgh). 

It is interesting to speculate whether or not this very curious habit of 
rapidly rotating on the long axis of the body, holding the limbs and tail 
straight back, may be an indication that the ancestors of these lizards lived 
upon larger prey; for it is a habit adapted to the tearing of small parts from a 
larger heavy body. It is a habit employed by crocodiles with horrifying effec- 
tiveness, causing the dismemberment of a body in short order. Skinks use the 
same habit when fighting; it is extraordinarily painful when the lizards grasp 
a piece of skin in their jaws and decide to twist it off. I am aware of this 
activity only in these lizards and crocodiles; it is not part of the behavior of 
iguanids, geckos, or others of the more common lizards. 

Mating has been observed on April ii and 12. Fitch (1935) records observa- 
tions upon a pair in captivity. 

Occasionally the female struggled to escape and at such time the male em- 
ployed his prehensile tail in holding her. Copulation began at about 4:30 p.m. 
The female’s body was bent at right angles in the middle, the male’s was looped 
over and under it so that the hemipenis employed was on the side opposite to 
that on which the male held the female’s head. Brief periods of sexual excitement, 
during which the male made copulatory movements and tapped the sacral region 

of the female with his hind fool, alternated with longer quiescent periods. They 
separated at 9:15 p.m. ^ 
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The young vary in number from 2 to 15 but are usually about 7. They ap- 
pear in late August and during September. “The young are coiled up in a 
thin, transparent membrane when born. They almost immediately push the 
snout through this covering by straightening the body, and in the course of 
a few minutes set themselves entirely free” (Van Denburgh). Growth to 
maturity is completed in perhaps 3 years. When born the young measure from 
25 to 30 mm. snout to vent, and by the end of the first winter measure about 
38 to 50 mm. After a year they have reached a size of some 55 to 75 mm. 

“Because of the relatively uniform climate in its range this lizard appar- 
ently does not hibernate completely. . . . During cold weather they ap- 
parently remain inactive and under cover but near the surface of the ground 
and ready to emerge whenever the air temperature becomes high enough for 
them to forage.” 

Among the enemies of the species are numbered the western skinks, which 
feed upon the young at times; hawks, including sparrow hawks, although 
these latter may be fought off without damage to the lizards, at least in cap- 
tivity, if the lizard is large; snakes; and domestic cats. Automobiles kill 
numbers on highways. 

“Nematode worms are sometimes abundant in the stomach and intestines. 

. . . Flukes have been found in their body cavities. Some individuals have 
colonies of orange<olored mites on the soft skin of the lateral fold; ticks arc 
often found in or around the ear opening. There is no evidence that these 
parasites have any serious effect on the lizards” (Fitch, 1935)- 

References. Fitch, 1935, pp. 32-33. natural history; idem, 1938, pp. 413-418, 
complete systematic treatment; Van Denburgh, 1922, pp. 440-445, pi. 39 » 
scription, habits, localities; (all gen. lit.). 


Sierra Alligator Lizard Gerrhonotus coeruleus palmcri Stejneger 

(PI. 124) 


Range. The Sierra Nevada of California from Plumas County south to 
northern Kern County, mainly on the western slopes in Hudsonian, Cana^ 
dian, and Transition zones (5000 to 9000 feet). Type locality-South Fork or 
Kings River, Fresno County, California. (Map 36, p. 509.) 

Size. Snout-vent length sometimes over 100 mm., reaching mm. (4 •» 
in.). The tail, when complete, is over 1% times as long as head and body. 

Color. Van Denburgh describes the color of fresh specimens as follows: 


The ground color above is olive-brown or bluish or greenish drab, usual y 
little paler laterally than near the middle of the back. There are 
bands, the dark pigments appearing in ill-defined marbhngs or “ jl 

back, or in white-tipped black spots on the sides. The head and hmb a e usually 
unicolor, but may be marked with darker brown. The lower surfaces y 
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ish or greenish white, sometimes slightly washed with gray. There arc no definite 
longitudinal lines on the belly in the specimens which 1 have seen, but two speci- 
mens have indications of them between the rows of scales. 

Scalation. Dorsal scales from occiput to base of tail 40 to 4S, average 44; 
longitudinal scale rows 16. all of full size; all temporal and upper arm scales 
strongly keeled, as are most other scales on the body and limbs; postnasnls 4 



PI. 124. Gerrhonotus cocruleus palmeri. Yosemitc National Park, California. A, C, male; 
B, female. 


on each side; intcroccipital usually single; tail whorls 90 to iii, average 
about 100. ® 

RecogniUon Characters. Within its range the red-backed and the San Diego 
a igator lizards are the only other species of the genus occurring. Compari- 
sons are gtven in the discussions of each of these. To the north, the Sierra 
mtergrades with the Shasta alligator lizard. The temporal scales arc keeled in 
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the former, smooth in the latter; the first has all the upper arm scales keeled, 
and 3 or more rows on the forearm, but in shastensis usually not more than 3 
rows of the upper arm and 2 on the forearm are keeled. “There are seldom 
distinct dark spots on the head or a distinct dark band behind the eye in 
palmeri but these arc characteristic of shastensis, except in extreme individuals 
of the light phase” (Fitch, 1938). 

Habits and Habitat. Fitch (1935) reports as follows: 

On June 23 and 24, I collected a series of this lizard in General Grant National 
Park, California. The weather was warm. Individuals were seen foraging in the 
middle of the morning and until late in the afternoon, but most of those found 
were under cover, usually beneath strips of yellow-pine bark which were lying 
on the ground or were loosely attached to dead trees and fallen logs. Other speci- 
mens were found on the bare rock beneath loose granite slabs. They were active 
and quick in their movements, often escaping even when uncovered in their 
hiding places. Perhaps because of the relatively scant cover, they seemed to run 
faster and for longer distances than do other forms of the species. The relatively 
larger feet of palmeri are probably correlated with its open habitat. 

In escaping, the lizards usually took advantage of the downhill slope. When an 
attempt was made to noose one seen crawling through a dense tangle of Ceanothus 
velutinus, the lizard, attracted by the shiny copper wire, climbed rapidly toward 
it, struck, and then dropped to the ground where it escaped by burrowing in the 
litter of dry leaves and sticks. 

Fitch’s records of the stomach contents of fourteen specimens indicates a 
wide choice of food amongst the arthropods, including ants, wasps, bees, 
beetles, spiders, etc. The bulk of the food was beetles. 

Shedding specimens have been captured during June, July, and August. 
Mating takes place rather late, in the first half of June. The broods appear 
to be small and late in appearance compared with other lower altitude forms. 

Problems. The life history details are rather poorly known, yet should be of 
more than usual interest because of the problems the form faces in the short 
season and generally low temperatures. 

References. Fitch, 1935, pp. 35-36, natural history; idem, 1938, pp. 418-420, 
complete systematic summary; Van Denburgh, 1922, pp. 445-447, description, 
localities; (all gen. ht.). 

Northern Alligator Lizard Gerrhonotus coeruleus principis (Baird and 
Girard) 

(PI. 125) 

Range. British Columbia east to western Montana, and south to western 
Washington and Oregon, and along the California coast to Humboldt 
County; Vancouver Island. Type locality— Oregon and Puget Sound. (Map 
36, p. 509.) 
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Size. Maximum head-body length not over too mm. (4 in.); tail a little less 
than I Y2 times the snout-vent length. 

Color. A broad dorsal area olive gray to brown, covering 6 full and 2 half 
to 8 scale rows at middle of body. A middorsal series of small, dark brown 
spots, extending onto tail, not forming bands; sides of body irregularly 
marked with dark flecks, not forming very distinct vertical bars; scales on 
sides of body not white-tipped. Scattered dark spots on sides of tail. A d.ark 



PI. 125. Gerrhonotus coeruleus principis. A, California. B, D, Blewctl Pass, Belhngliam, 
Washington. C, Washington. 


postocular stripe. Head markings reduced. Chin and sometimes chest cream; 
remainder of ventral surfaces bluish white, with usually some evidence of 
dim dark streaks along the edges of the scale rows. 

Scalation. Dorsal scales in 14 full-sized longitudinal rows, sometimes with 

smaller lateral rows; dorsals 44 to 51 from occiput to base of tail, average 47 

or 48; whorls on tail 86 to too, average 93. Scales on upper foreleg mostly 

smooth; median neck scales broader than long; about 12 scale rows keeled 

near base of tail. Usually 8 postnasals (4 on each side); frontonasal usu.illy 

enclosed by posterior internasals and paired prefonials; usually 2 interoc- 
cipitals. 

Recogmtion Characters. The best characters to distinguish this from adja- 
cent and overlapping races are the 14 rows of full-sized dorsals and the dim 
dark streaks down the edges of the ventral scale rows. The Shasta alligator 
lizard borders and intergrades with it in southern Oregon and northern Cali- 
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fornia, but has i6 full-sized rows of dorsals. In Oregon and extreme southern 
Washington part of its range is shared with the Oregon alligator lizard; this 
race has dim dark lines extending along the iniddle of the scale rows, usually 
a single interoccipital plate, only 8 scale rows keeled near the base of the tail, 
and adults measuring over lOo mm. (4 in.) snout to vent (up to 141 mm., or 
5%6 in.). 

Habits and Habitat. According to Fitch (1935), “Apparently it is charac- 
teristic of the Northern Alligator Lizard to occur in concentrated colonics. 
Perhaps this habit is correlated with the lizard’s relatively small size and with 
the abundance of shelter and insect food in the dense vegetation of its habitat, 
and this most favorable type of habitat is interrupted.” Fitch (1935) records 
finding specimens “along the shore of . . . [Siltcoos Lake, Lane County, 
Oregon], at the edge of thick woods surrounding it. They were sunning 
themselves or crawling about through the bushes, logs and debris just above 
the high water line.” Near Bandon, Coos County, Oregon, most of the 
specimens 

found were under logs in an open glade in the forest. Port Orford cedar and 
Douglas fir were dominant, with a heavy undergrowth of blackberry and tall 
ferns, and, in the open, dry grass a foot or more in height. The temperature was 
high during the middle of the morning, when the lizards were collected, but they 
were apparently not feeding at this time of day. All but one were found under 
logs. Although they were not especially active or quick in their movements, most 
of those that were discovered escaped into thick cover. When the tail of one was 
broken as the animal was captured, the disconnected member performed such 
lively movmcnts that for a moment both observers who were present mistook 
it for a fluttering moth or butterfly. Most of the logs which offered suitable hiding 
places for the lizards were too large to be moved and consequently it is probable 
that only a small fraction of the lizards actually present were seen, yet in some 
places several were seen within a few square yards. The stomachs of seven speci- 
mens taken at this locality contained 10 small beetles, i crane fly, i noctuid moth, 
and r snail (Fitch, 1935). 

A mating, typical for the group, was observed on April 6. The eggs number 
3 to 5 in specimens recorded. 

References. Fitch, 1935, pp. 23-24, habits; idem, 1938, pp. 404-409, complete 
systematic summary; Van Denburgh, 1922, pp. 437-439» description, localities, 
(all gen. lit.). 

Shasta Alligator Lizard Gerrhonotus coeruleus shastensis Fitch 

(PI. 126) 

Range. Mountains of extreme southern central Oregon, southward through- 
out northern California, except the extreme northwestern coast, as far as 
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northern Sonoma County and the Lassen Peak region. Type locality— 2 miles 
southwest of Burney, 3000 feet above sea level, Shasta County, California. 
(Map 36, p. 509.) 

5/2e. Relatively large; adults measuring from 90 mm. (3V2 in.) to 133 mm. 
(5)4 in.) from snout to vent. Tail about iVj limes as long as head and body. 

Color. A broad dorsal area brown, bluish, greenish, or yellowish. This color 
covering 6 full and 2 half scale rows on middle of body, 4 full and 2 half rows 
on neck; a series of dark streaks down the midline may be present; no very 



PI. 126. Cerrhonotus coeruleus shastensis. Northern California. 


distinct crossbands dorsally, but usually a more or less scattered, dark pig- 
mentation; sides of body with very irregular, dark, vertical bars; numerous 
scales on sides of body white-tipped, usually at least one in every transverse 
row. Dim bands usually present on tail. Head with numerous large dark 
spots; posterior edges of many head scales dark brown; a distinct dark post- 
ocular stripe. Chin cream; remainder of ventral surfaces bluish white; dim 
dark lines present on belly, extending along the edges of the scale rows. 

Scalation. Dorsal scales in 16 full-sized, longitudinal rows, varying from 41 
to 53, average about 48, from occiput to base of tail, all keeled. Tail wh.)rls 
93 to 115, averaging about 103. Frontonasal large, in contact with postna.sals 
on both sides; interoccipital variable, divided or not; usually 8 postnas.ils. 
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Scales on foreleg smooth, or i or 2 rows of very weakly keeled scales on upper 
foreleg; temporal scales smooth; median scales on neck broader than long; 
about 12 rows of keeled scales near base of tail. 

Recognition Characters. Within the area where it occurs, the Shasta alli- 
ptor lizard may be known by its possession of 16 scale rows; all other forms 
in the same area have 1^. In fact, its closest relatives, bordering and intergrad- 
ing with it to the north and south, may also be distinguished by having 14 
scale rows; this number is regular in the northern race but less so in the San 
Francisco race. From the latter, which more frequently has i 6 scale rows, the 
Shasta alligator lizard may be distinguished by usually having 8, instead of 
4 or 5 postnasals; and by having the azygous prefrontal usually in contact with 
the postnasals and loreal on both sides (usually separated from them in the 
San Francisco race). 

Habitat. “It usually chooses for a habitat a well drained situation where 
there is abundance of decaying wood on the ground, preferably where bushes, 
trees, and open grassy places offer a variety of forage within a small area. 
Often it is abundant along creeks” (Fitch, 19^5). 

Habits. The habits of these lizards are as variable as their habitat. In some 
places they keep in the shade of bushes and are somewhat retiring. They may 
attempt, rather awkwardly, to climb trees in an effort to escape pursuit. In 
other places they seek open meadows, with scant shelter in the form of short 
grass and small, scattered boards and logs, in preference to seemingly more 
suitable open woods of yellow pine. 

In the spring they do not emerge as early as Scehporus and the skinks, yet 
they arc found in colder zones than cither of these. 

The food consists of moth larvae, beetles, grasshoppers, and to a lesser ex- 
tent other insects, spiders, millipedes, etc. Sometimes moth larvae, at other 
times beetles or grasshoppers, constitute the main portion of the diet. 

The broods vary from 2 to 10, and are born during the first half of 
September. 

A rather full account of the natural history of these lizards, from which 
these brief notes were taken, is given by Fitch (1935)- 

References. Fitch, 1935, pp. 24-32> natural history; idem, 1938, pp. 409-413. com- 
plete systematic summary; (both gen. lit.). 


Sonoran Alligator Lizard Gerrhonotus k}ngii (Gray) 

(PI. 127) 

Range. Mountains of central and southeastern Arizona and of southwest- 
ern New Mexico, southward through western Chihuahua and eastern Sonora 

in Mexico. Type locality — “Mexico.” (Map 36, p. 509.) ■ \ u i s 

Size. Maximum snout-vent measurement about 100 mm. (4 in.) ; the tai 1 
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about twice the length of the body. The body is slender, the head narrow .uul 
flattened, the limbs short and separated from each other by about 12 scale rows 
when adpressed to the sides of the body. 

Color. Van Denburgh has described the color of tresh specimens as follows: 

The ground color above, in adults, is ashy, drab, light brown, or grayish olive, 
paler on the sides, and crossed on the neck and body by about 9 to 12 continuous, 
broad bands of darker brown of varying shade. These bands usually are of about 
the width of three transverse rows of scales, are more or less undulate, and usually 
have blackish borders, at least behind. These posterior black borders of the brown 
bands become more intense laterally where the rest of the band is less evident or 
absent. The black scales often have white or whitish tips. The markings on the tail 



PI. 127. Cerrhonotus ^ingii. A, Pinos Altos, New Mexico, ('.loyd photograph. B, C. Ham- 
burg Mine Huachuca Mountains, /Xfizona; male. 


are similar to those on the body. The limbs may be unicolor or marked with dark 
brown or black. The upper surface and sides of the head arc grayish olive brown 
wit cw or many blackish brown spots. There are from three to five white spots 
along the upper jaw. The lower surfaces are yellowish white, more or less clouded 
with gray on the belly, and usually with numerous small black spots. These black 
spots or dots may be present only on the lateral ventral scales and the lower sur- 
face of the tail, or may be distributed over the entire lower surface. Their arrange- 
rnent is rather irregular. They often have a tendency to form lines of dots but 
esc may e either near the center of the rows of scales or near their edges. The 

mtho T" “ i°j'" bars with white spots!” similar 

to those on the lateral dorsal scales. ^ 



454 


HANDBOOK OF LIZARDS 


Granular area of lateral fold dull gray. 

Scalation. Dorsal scales in 14 to 16 longitudinal rows, usually 14; usually 
the scales of the median 6 or 8 rows are feebly keeled; 50 to 62 scales from in- 
terparietal to a point above the anus, average 55, usually over 52; scales on 
head, foreleg, and thigh smooth, some keeled scales on shank; 121 to 126 
whorls of scales on complete tails. 

Recognition Characters. The combination of 14 scale rows and over 52 
dorsal scales usually will identify this species; there is some overlap with other 
species in these characters, however, so the nearly smooth scales over all the 
body, the slender body and short limbs, and the coloration must also be taken 
into account. Within its range, of course, no other species of alligator lizard 
occurs. 

Habits and Habitat. A terrestrial, diurnal species. Specimens have been 
found walking about on the ground among stones, leaves, and in ruins of 
old buildings in the oak belt of the mountains of southern Arizona. Gloyd 

found no individuals of this species below 6,000 ft. and six of the eight obtained 
were taken at 7,000 ft. or above. Five were found in open grassy areas, two were 
under boards, one was found dead at the base of a 300-foot cli/f, another seen in 
Ash Canon, Huachuca Mountains, escaped among the dead lower leaves of a group 
of sotol plants. These lizards moved with a deliberateness which gave an im- 
pression of much less speed than that actually attained and were difficult to capture 
alive. 

Problems. Practically nothing has been described of the habits of this in- 
teresting, isolated species. Fitch suggests that two races may be involved, a 
northern and southern. 

References. Fitch, 1938, pp. 402-404 {gen. lit.); Gloyd, 1937, p. 1131 *4 

(Ariz.); Van Denburgh, 1922, pp. 461-464 (gen. lit.). 


Red-backed Alligator Lizard Gerrhonotus mulUcarinatus multicarina- 
tus (Blainvillc) 

(PI. 128) 


Range. Central California, along the coast and Coast Range from Lake 
County south to Ventura County and on the islands off the Santa Bar ara 
Channel; and the ranges bordering Sacramento Valley on the north, east, an 

west. Type locality — California. (Map 37, p. 5 *®-) 3/ • ^ K 1 

Size. Maximum snout-vent measurement about 137 mm. (5V8 m.) ; the lai 

is more than twice the head and body length, when complete. 

Color. A dorsal area, about 6 full and 2 half scale rows wide, is a Iirt c 
lighter than the side, olive gray in color. The back is crossed y a ou 

more or less irregular, transverse, dark brown ‘’“d* 

row wide; on the sides these bands become black, and the tips of th 
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white; medially the brown bands are bordered on the anterior edge by a broad 
red band. The tail is similarly marked. The head may be almost uniform 
clay color, unspotted, or, more frequently, may have a few scattered dark 
markings; a dark postocular streak may be present. The ventral surfaces are 
practically immaculate, light slate gray, but faint darker lines can be seen 
extending lengthwise along the middle of the scale rows. 

Scalation. Dorsal scales in 14 longitudinal rows, and numbering 44 to 52 
(average about 45) from occiput to base of tail; usually i to 3 rows of weakly 
keeled scales on upper foreleg; median neck scales broader than long; 8 to 10 
scale rows keeled at base of tail; tail whorls 116 to 134, when complete. Usually 
a single interoccipital; usually 4 postnasals on each side. 

Recognition Characters. Within its range, the red-backed race is distin- 
guished by the combination of 14 scale rows, entire interoccipital plate, 4 post- 
nasals on each side, and the bold pattern with well-defined crossbands. 

Habitat. According to Fitch (1935), 

in different parts of its range this form occupies a variety of habitats. It inhabits 
thickets of underbrush in groves of trees of the bottomlands along rivers in the 
Sacramento Valley, the digger pine and yellow pine belts in the northern Sierra 
foothills, oak forests, chaparral, and, in the coastal area, sand dunes and rocky, 
treeless hills. It occurs mainly in the Upper Sonoran Zone but is also found in 
both the Transition and the Lower Sonoran. 

Habits. Although of sluggish demeanor at many times, these lizards can 
be surprisingly wary and quick of movement; however, the rapidity of action 
is not long sustained. Such peaks of activity are coincident with relatively 
high (90® F.) temperatures. When persistently pursued they take refuge in 
holes or under objects, or even in water. Sometimes they pretend to be dead, 
lying limply and motionless in the positions to which they are prodded; if the 
ruse proves unsuccessful and the lizards are picked up, they suddenly become 
highly active as they attempt escape by other means. 

The biting reaction, an offensive gesture, is not always produced when the 
animals arc cornered. If picked up this reaction is generally elicited, and it 
characterizes their reaction to attack by birds. Fitch describes how a large 
male retained an aggressive attitude when confronted by one and then sev- 
eral magpies, facing the bird on which its attention was centered with gaping 
jaws behind the protection of the tail, which was kept coiled in front of the 
lizard. For the lizard the advance position of the tail might be considered t c 
counterpart of our “leading with the left.’* These tactics, broken by rushes at 
the birds causing their retreat, were continued, although three birds attackeo 
it. The lizard could only watch one bird at a time, however, not demonstra - 
ing much ability to shift its attention rapidly. Eventually after repeate p« 
the tail separated at the place where the birds concentrated their blows. The 
tail immediately gyrated actively, and the lizard scurried to cover unnoticed 
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by the birds, whose attention was held by the suddenly more active object 
confronting them. The tail was eventually overpowered and eaten. 

The reaction to snakes (at least king snakes, racers, garter snakes, etc.) 
calls forth no such an ofTensive attitude, but one of abject fear. 

The lizards would crouch motionless until the body of the snake brushed against 
them. They would then rush frantically along the sides of the cage trying to escape 
through the screen, and would make no attempt to bite the snake or to drive 
it off as they had the birds. Half an hour after the snake was removed the 
lizards were restless and seemingly had not recovered from their fright (Fitch. 

1935 )- 

These varied reactions to danger verify the existence of very complicated 
behavior patterns and discernment in these lizards. Loss of the tail is not seri- 
ous to the lizard, for it can be regenerated; but it does represent almost as 
great a loss of food for the lizard as it does again for the predator, for in it 
quantities of fats or other forms of stored food are accumulated to aid the 
lizard in living through adverse periods such as the winter months. 

Mating occurs in early May and probably happens but once during the year. 
Copulation continues over a relatively long period (perhaps 12 hours); un»ler 
some conditions it may continue for 26 hours or more. The mating animals 
are more or less oblivious to danger, and a high mortality may thus be ex- 
pected among them during the mating season. Mating males are very much 
aware of possible competition, however, and will leave their activities to drive 
intruding males away. 

Eggs number 6 to 17; they are probably laid in early July. 

The food consists of insects and other arthropods. Beetles of offensive odor 
are avoided after a few attempts to eat them. In captivity a half-grown house 
mouse was killed and swallowed with case. Fitch says the mouse seemed to 
have been swallowed by suction and the slightly peristaltic contractions of the 
neck muscles. 

Toward the southern part of its range hibernation is probably incomplete, 
but farther north and at high altitudes it seems to last for several months. 

References. Fitch, 1935, pp. 14-21, natural history, a highly interesting account; 
idem, 1938, pp. 390-395, complete systematic summary; Van Denburgh, 1922, 
pp. 450-455, pi. 40, description, localities (part); (all gen. lit.). 


Oregon Alligator Lizard Gerrhonotus multicarinatus scincicaitda (Skil- 
ton) 

(PI. 129) 

Range. Southern central Washington through central Oregon to north- 
western California, in the interior valleys between the Coast Range and the 
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Cascades, and eastward along the Columbia River. Type locality-“Dalles 
of the Columbia.” (Map 37, p. 510.) 

Size. Maximum snout-vent measurement 141 mm. in.); the tail is a 
little more than twice as long as the head and body. 

Color. Body with about 10 well-defined, dark crossbands, black on sides 


Pi. 129. GerrbonoUts multkarinatus scinacauda. Corvallis, Oregon. 

and lighter medially, as in the red-backed race; tail similarly marked; head 
usually not spotted or mottled; spaces between dorsal dark bands olive 
not reddish; dim, darker lines extending along the middle of the longitudinal 

belly scale rows. 

Scalation. Dorsal scales in 14 longitudinal rows; 45 to 52 dorsals from oc- 
cipital to base of tail (average 48) ; 115 to 123 (average 118) tail whorls; 8 scale 
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rows keeled near base of tail; i interoccipital; 4 postnasals on either side; 
scales of upper foreleg smooth; upper rows of temporals frequently weakly 

keeled. 

Recognition Characters. The Shasta and northern alligator lizards overlap 
the range of the Oregon race, but can be distinguished by having 16 scale 
rows or by having incomplete tail rings represented only by dorsal spots 
widely separated from lateral spots. 

Habitat. According to Fitch (1935), “This subspecies is a characteristic in- 
habitant of the Garry oak belt. It is sometimes found in the Transition Life 
Zone, where yellow pine, black oak and madrone are the dominant plants, 
but I have never found it in thick coniferous forests.” 

Habits. Fitch (1935) describes the habits as follows: 

The oak bushes among which it lives supply abundant food and shelter in the 
layers of dry, windblown leaves, often several inches in depth, which collect under 
them. Concealed beneath the leaves around the roots of the bushes are cracks and 
holes into which the lizard may escape. In times of danger it burrows rapidly into 
the carpet of leaves with undulatory movements of the body and tail. The short 
limbs play a minor part in this action. Once hidden, it silently works its way around 
to some hole or crack into which it escapes. When the lizard is cut off from this 
mode of retreat, it usually attempts to escape by circling to the opposite side of the 
bush, where it emerges from the dry leaves and cautiously climbs into the con- 
cealing foliage. At such times its slow gliding movements often escape the notice 
of the collector who continues to search for it on the ground. 

The activity is not dispersed evenly throughout the day. On cool days they 
emerge early, in the middle of the morning, and retire early, before sunset, 
but on warm days they remain torpid until late afternoon and then may be 
active until it is completely dark, 9:00 p.m. or later. 

Hibernation is complete, lasting through November until late March. 
During this period they remain well below the surface of the ground. 

Mating occurs from the middle of May to the middle of June. The eggs, 
which may number as many as 13, are laid in deep burrows constructed by 
mammals, in early August or late July. The young hatch in September. 

The food consists of small vertebrates, except amphibians, and arthropods. 
Beetles and grasshoppers predominate. 

In capturing its prey the lizard usually glides slowly toward it, pausing at in- 
tervals to make lateral peering movements with the head and neck, viewing the 
object from different angles. When within striking distance it extends both hind 
legs forward along the sides of the body, braces the hind feet against the ground 
and then catches the desired object with a sudden, forward spring which may 
cover several inches. If it happens to be climbing through a bush at the time the 

capture is made, it is saved from falling by wrapping its tail around a branch 
(Fitch, 1935). 
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For a more complete and very interesting account of habits see Fitch’s 
1935 paper. 

Problems. The northern and eastern limits of the range are yet to be clearly 
defined. 

References. Fitch, 1935, pp. 7-14, natural history; idem, 1938, pp. 389-390, sys- 
tematic summary; (both gen. lit.). 

San Diego Alligator Lizard Gerrhonotus multicarinatus webbii Baird 

(PI. 130) 

Range. West slopes of the Sierra Nevada, in the Sonoran life zone, from 
central California (Amador County) southward to the coast in Los Angeles 
County, and into northern Baja California along the coast and western escarp- 
ment. Type locality in the vicinity of San Diego, California. (Map 37. 
p. 510.) 

Size. A relatively large species, old adults usually reaching more than 
130 mm. in.) snout to vent. The largest recorded is 170 mm. ( 6 % in.). 
At hatching the young measure about 33 to 35 mm. (i^ in.) snout to vent. 
The original tail is a little more than twice the length of the body when com- 
plete. Body relatively short, hind limbs moderate and about H snout-vent 
length; limbs overlap when adpressed. 

Color. The ground color is olive, brown, or yellow, rarely with an orange 
suffusion (more frequently toward the southern part of the range) ; the sides 
may be slightly darker. There are 8 to ii transverse black or dark brown 
bands on the body, each involving about i or parts of 2 scale rows, darkest on 
posterior edge; at a point about 5 scale rows above the lateral fold, the dark 
bands jog to the preceding scale row, and become less distinct and more ir- 
regular and undulating; an indentation on the middorsal line is usually 
prominent. The dark bands, on the sides of the body, are bordered posteriorly 
by white tips on the free edges of the lateral scales; in the middorsal area there 
are no, or poorly defined, white flecks. On the tail are somewhat similar dark 
bands, breaking up distally. The hind limbs are feebly barred. The head is 
gray, the edges of the scales darker; a dark temporal streak extending poste- 
riorly from the eye usually is present. The ventral surfaces arc clouded, with 
traces of longitudinal gray streaks along the middle of some scale rows. Iris 
yellow with no dark pigment in life. 

Scalation. All the dorsal scales on body are keeled; usually 14 longitudinal 
scale rows at middle of body, seldom 12 or 16; dorsal scales 40 to 51 from inter- 
parietal to base of tail, average 46. Whorls of scales on original complete rails 
1 16 to 146. Two upper rows of temporals distinctly keeled, 2 lower rows 
keeled or not; at least 3 rows of dorsal scales on upper foreleg keeled; 8 rows 
of scales on tail strongly keeled, and several other rows on each side weakly 
keeled. 
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Recognition Characters. In the southern part of its range, southward from 
Los Angeles County, the San Diego alligator lizard is the only species of Its 
genus that occurs, and thus specimens from this area may he identified by 
locality alone. In the central part of its range, however, it occurs with the 
Sierra alligator lizard. There are numerous differences between these two, 
among the most prominent of which are the presence of 16 scale rows, fewer 
whorls of scales on tail, a tail less than twice as long as head and body, and a 



PI. 1^0. Gerrhonotus nitilficdnnatiis u-ebhii. .\, B, D, San Diego, Calilornia; male. 
C, Tujunga, Los Angeles County, California; very young. U.S. Fish and Wildlife Service 
photograph. 


pigmented iris. In the San Diego subspecies there are usually but 14 scale 
rows, there are 116 or more tail whorls, the tail is more than twice the length 
of head and body, and the iris is uniformly yellow. Other differences in pat- 
tern proportion and scalation accompany these. 

Habitat. Regions of scrub oak and low bushes, from sea level to 7500 feet, 
are frequented by these lizards. Occurring in areas of low rainfall (Upper 
Sonoran life zone), it nevertheless does not tolerate the severe drouths of the 
eastern slopes of the desert ranges of California. 

Habits. Fitch (1935) summarizes the habits of this subspecies as follows: 

It frequently climbs through vines and bushes in foraging. Grinnell and Grinncll 
tell of one which seized and made off with a cactus wren after the bird had been 
shot. Gander described the feeding of a captive individual, which ate fence lizards 
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and a mouse as well as insects which were offered, attempted to devour a pigeon 

egg placed m its cage and attacked a tree frog but was repulsed by the latter’s offen- 
sive secretion. 

The alimentary canal of one specimen which was examined contained only a 
trace of organic matter which could have been swallowed as food (beetle frag- 
ments and hair of a small mammal) but was crammed with a fine abrasive gravel. 
Numerous parasitic nematode worms were noted in the stomach and intestines! 
Possibly the lizard had eaten the gravel as a means of ridding itself of these worms. 

Gnnnell (1908: 168) records finding a specimen 10% inches in length in the 
stomach of a 26 inch rattlesnake collected in Santa Ana Canon, San Bernardino 
Mountains, on June 20, 1907. 

Linsdale records a specimen dropped by a hawk when shot. 

Mating occurs in May, and the eggs, 8 to 20 in number, are laid in June and 
in July. Shaw records a clutch found near San Diego, California, “about 
4 to 6 inches below the ground surface in a burrow of the local gopher, 
Thomomys bottae bottae. The young hatch throughout September and in 
late July; the incubation period for one clutch of eggs was over 55 days (per- 
haps a total of 60). Seventeen freshly-hatched specimens measured from 79 
mm. to 104 mm. (av. 84 mm.) in total length, and 26 to 35 mm. (av. 32.2 mm.) 
in snout-vent length. 

Problems. The life history is poorly known and merits study. Fitch (1935) 
summarizes what little is known. It will also be of interest to learn by further 
exploration in intermediate territories exactly where the red-backed alligator 
lizard intergrades with the San Diego race. Very few specimens are known 
from Santa Barbara, Ventura, Amador, Calaveras, and Tuolumne counties. 

References. Fitch, 1935, pp. 22-23, natural history (gen. lit.)] idem, 1938, pp. 
395 “ 397 > figs. I, 2, maps, taxonomy (gen. lit.); Gander, 1931, pp. 14-15, food, 
feeding habits (lit. cit.)] Linsdale, 1932, pp. 36^370 (///. cit.)] Shaw, 1943, p. 194, 
hatching of eggs, color of young (lit. cit.). 

The Liocephalus Group 

This is a small group of some three forms, centering on the Mexican pla- 
teaux north of the Isthmus of Tehuantepec. A single form barely enters the 
United States. The group is characterized by its very elongate head, body, and 
tail; the weak limbs (the weakest in the genus); the presence of a small, 
median, postrostral scale; 2 loreals following each other (and perhaps i or 2 
superimposed) ; and long, low, posterior labials (Fig. 132). This is also a dis- 
tinctive group. 
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Texan Alligator Lizard Gerrhonotus liocephalns infernalis Baird 
(Fig. n, p. 62; Fig. 132, p. 440; PI. 131) 

Range. Northern San Luis Potosi through most of Coahuila to central and 
western Texas. Type locality — Devil's River, lexas. (Map 38, p. 511.) 

Size. The largest specimen examined measured tSo mm. (7/s in.) snout to 
vent. Strecker says this lizard reaches 200 mm. (8 in.). The tail is somewhat 
less than twice the head-body length. The limbs are rather feeble and slender; 
the hind legs measure about V2 the snout-vent length. 



PI. 131. Gerrhonoltis liocephidus infernatis. San Marcos, Texas. 

Color. Dull straw yellow to clay brown above and on sides, the head lighter; 
usually from 7 to 9 dim or fairly distinct, dark, irregular, wavy crossbands, ex- 
tending across the back from fold to fold; each band is mixed or split with 
light flecks, which may form a nearly continuous band within the dark band. 
Base of tail similarly banded. Legs and head unmarked. Ventral surfaces giay 
or sometimes purplish, nearly uniform or mottled with white; gular region 
and tail not usually marked. 

Scalation. See Fig. 132. Dorsal scales in 16 rows, the median 8 distinctly 
keeled, the adjacent row on either side very feebly keeled, others smooth; 
dorsals from occiput to base of tail 46 to 54. Generally 4, sometimes 3, scales 
between nasal and preocular; a small scale between nasal and rostral; a me- 
dian scale bordering rostral posteriorly. 
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Recognition Characters. The form of the body is very distinctive and 
sharply differentiates this lizard species from any other of southern central 
United States. The combination of a deep, granular, lateral fold, the presence 
of 4 legs, and the small median scale bordering the rostral will positively sepa- 
rate the species from any other of this country. The median postrostral scale 
is distinctive as far as the United States species of the genus arc concerned. 

Habitat. On rocky hills among bushes is the ideal habitat for the species. 

Habits. Little of importance has been published. The species is said to be 
highly pugnacious, but I have not found its close Mexican relatives so. 

Problems. The natural history of this interesting species is not known. 

Reference. Cope, 1900, pp. 517-519, fig. 91, description (gen. lit.), Strccker, 1930, 
pp. 9-10 (Tex.). 


The Imbricatus Group 

This group, consisting of some six forms occurring on the plateaux of 
Mexico and perhaps in southwestern United States, is placed in a separate 
genus, Barista, by some authors. The basis for their action is the loss of the 
frontonasal, which is absent except in extremely rare cases. This character in 
itself will not define a genus (although the group is certainly homogeneous 
and perhaps should be recognized as a generic one), because a frontonasal 
does occur in its members, even though rarely, and because the same scale is 
absent in several other species of Gerrhonotus excluded from the imbricatus 
group. 

Aside from the normal absence of the frontonasal in all species, the group is 
characterized by the markedly convex dorsal head scales, and the loss of at 
least the last superciliary scale (Fig. 133). In some forms only one superciliary 
scale remains. This group shows less relationship to either of the other two 
groups of this country than the other two do to each other. 

Smooth-necked Alligator Lizard Gerrhonotus levicollis levicollts 

(Stejneger) 

(Fig. 133, p. 44 '; PI* '32) 

Range. Western and southern Chihuahua, and perhaps southwestern New 
Mexico or southeastern Arizona and adjacent areas in Sonora and Durango. 
Type locality — “Mexican Boundary.” (Map 37, p. 510.) 

Size. Snout-tO'Vent length reaches a maximum at about 120 mm. (4% in.)* 
The tail, when complete, is a little more than times as long as the head 
and body. Body relatively short, compared with other United States Ger- 
rhonotus species, and the limbs strong. 

Color. Olive or slate above, becoming somewhat reddish brown or yellow* 
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brown on head; head almost always lighter than body; tail of same color as 
body except regenerated portions, which tend to be lighter and yellower; 
tips or edges of scattered dorsal scales with a white or bluish fleck. Ventral 
surfaces whitish, unmarked. 

Sedation. See Fig. 133. Dorsal scales in 16 longitudinal rows, the median 6 
keeled; transverse rows of dorsals, from occiput to base of tail, 47 to 50; 
ventrals in 12 longitudinal rows; scales on top of head convex; 3 pairs of scales, 



PI. 132. Gerrhonotus levicolhs IcvicoUis. Colonia Garcia. Chihu.ihua. Mexico M.i.in 
photograph. 

1 pair following the other, between rostral and frontal, but no median scale; 
loreal single, generally separated from prefrontal; only i superciliary; anterior 
supraocular broadly in contact with preocular; nasal separated from rostral. 

Recognition Characters. All other species of the genus in the United States 
have one or more median, unpaired scales between the frontal and rostral, 
and all others except /. mfernalis have the rostral in contact with the nasal. 

Habitat. Unknown, but this lizard is undoubtedly a mountain or high- 
elevation species. I have collected specimens of a closely related Mexican sub- 
species (/. ciliaris) in oak woods among dead leaves. 

Habits. Unknown. 

Problems. Whether or not this species actually occurs within the United 
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States IS a problem to be investigated by further collecting in the mountains 
of southern New Mexico and Arizona. After these many years of search in 
those and nearby areas it does not seem probable that the species actually oc- 
curs in this country, but a definite conclusion to that effect is not yet war- 
ranted, There are lizards that we know surely occur in those ranges but of 

which no specimens have yet found their way into the hands of a scientist: for 
example, the Bipes. 

The natural history is completely unknown, although the species probably 
is not rare in western Chihuahua. 

References. Cope, 1900, pp. 535-536, fig, 96, redescribed, illustrated (gen. Hi.); 
Smith, 1942, pp, 364, 367, taxonomy (lit. cit.); Stejneger, 1890, pp. 184-185, de- 
scription (///. cit.). 


The Glass-Snake Lizards 

Genus OPWSAURUS Daudin 

This genus contains about seven living species, but only one occurs in this 
hemisphere. The other species occur in Europe, southern Asia, and Borneo. 
Our species is restricted to the United States, so far as known. 

One other genus of the family is like this in lacking useful limbs, and sev- 
eral others approach it in having limbs with only i, 2, or 4 digits, or in having 
only tiny hind legs. This is the only genus with a lateral fold, however, that 
lacks or has vestigial limbs. Its relationship to Gerrhonotus is clear. Some 
species have vestiges of hind legs (apus, etc.), and all have internal evidences 
of the limb girdles. Some features in the scalation of the United States species, 
a typical member of the genus, arc shown in Fig. 134. 

Glass-Snake Lizard Ophisaurus ventralis (Linnaeus) 

(Fig. I, p. 60; Fig. 134; PI. 133) 

Range. Throughout southeastern United States northward to Cumberland 
and Buckingham counties, Virginia, Tennessee, and in the valley of the Mis- 
sissippi to Wisconsin and the dune region of northern Illinois and Indiana; 
westward through the eastern two thirds of Kansas and Oklahoma, and to 
Long. 100° W. in Texas; not known in or south of the Brownsville region. 
Type locality— Carolina. (Map 39, p. 511.) . 

Size. These are elongate, slender lizards reaching a snout-vent length o 
about 250 mm. (9% in.). The tail is considerably longer, about 1% to a little 
more than 2 times the body length. The over-all length of the largest specimen 
recorded is 952 mm, (37^ in.), but this is extraordinary; the usua rota 
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length, if the tail is unbroken, does not much exceed 700 mm. (27^8 in.). Legs 
are completely lacking externally. 

Color. The dorsal ground color is light gray to brown; this color covers the 
head, the body in a broad median area involving 6 scale rows and the edge of 
the adjacent row on each side, and the tail in an area involving 4 scale rows. 
The ground color is rather sharply differentiated laterally from the dark sides. 
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Ftc. 134. Typical scutellation in Ophisattrus, from O. ventralis. locality un- 
known. A, top of head; B, underside of head; C, side of head; D, section 
of scales from side of body; E, underside at anal region. From Cope. 


The sides are dark brown, the color broken only by narrow light lines ex- 
tending either along the middle or edges of the scale rows. The brown lateral 
color fades into white or cream near the lateral fold. The sides of the neck are 
brown, and are cither irregularly mottled or with a number of more or less 
irregular light lines. The sides of the head are also usually dark, at least in the 
temporal and subocular region, and show vertical alternating light and dark 
ba^ of varying distinctness. There are a few dark marks on the lower lips. 

The back may be nearly uniform, or have a median dark stripe, or a narrow 

narrow, closely placed, irregular, dark 
and hght, transverse marks. The ventral surfaces of the belly and tail are en- 
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tircly white, with the exception of dark streaks along the lateral scale rows in 
some specimens. 

Scalation. See Fig. 134. The head scales are large to small, and regular in 
position. Eyelids are present. The ear openings are small, about halfway be- 
tween the eye and the anterior ends of a deep longitudinal fold extending 
along each side of the belly to the sides of the anal region. The dorsal scales 



PI. 133, Ophtsamus i/entralis. A, St. Petersburg, Florida. B, Billy’s Island, Oketenoke, 
Georgia. C, Tulsa, Oklahoma. Gloyd photograph. D, Norias, Kennedy County, Texas. 
U.S. Fish and Wildlife Service photograph. E, Chesser’s Island. Okefenokee, Georgia. 
F, St. Petersburg, Florida. 

from interparietal to base of tail vary from 118 to 124, and the longitudinal 
rows vary from 14 to 16; those toward the middle may be convex or with a 
round keel. The scales in the lateral body folds arc granular, usually concea.ed 
by the belly scales overlapping the lateral dorsal scale rows. The belly scales 
are in 10 rows, about the same size as the dorsals, but flat. The legs arc missing- 
The tail scales are like those on body, but there is no lateral fold. 

Recognition Characters. This is the only limbless lizard of the United States 
with a deep lateral fold. In fact, there are only two others without limbs, one 
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on the Pacific coast, and one in Florida. The glass snake has an elongate, 
tapering form, and moves like a snake; it is thus not surprising that many 
people believe it really is a snake. There are many characters, however, in- 
ternal as well as external, that prove conclusively that the glass snake is merely 
a lizard without limbs. Among these are the eyelids, which no snake ever has; 
the ear opening, which no snake ever has; the fused halves of the lower jaw, 
which cannot spread laterally to accommodate large objects of food as in 
snakes; and many others. 

Habitat. In eastern Kansas, where the glass snake is fairly common, Gloyd 
records that “it was found occasionally among dead leaves and decaying mat- 
ter driven by the wind into brush piles and bushes. In June, 1926, one was seen 
in the open crawling swiftly in short grass. It took refuge in a clump of goose- 
berry bushes and dead leaves and escaped.” In the same region I have caught 
specimens in grass on hillsides. They may occur in moist places, as near ponds 
and springs. 

Habits. It is said that these lizards burrow, and are frequently found by 
plowing. In parts of the range they are commonly seen above ground. One 
specimen found in a pile of leaves attempted to escape by backing into a hole 
in the soft ground. There is some evidence that they are active at night. Speci- 
mens discovered during the day may actually be in hiding, as they are usually 
found concealed or are accidentally startled; there is no evidence that they 
have been discovered in normal activity. Carr is the only author who has re- 
ported seeing them resting in the open during the day, “sunning themselves 
on boards on concrete pavement.” They are said to emerge after rains in some 
abundance. 

The skin is shed almost entire. 


The food consists of insects and their larvae, spiders and other arthropods, 
and small snails. Beetles may form a large part of the diet. Carr says that small 
snakes and lizards are eaten and that captive specimens are cannibalistic 
In captivity king snakes have been observed to eat these lizards. 


The eggs vary from 8 to 17, and are laid from early June (June 2) through 

( 3 > 22, 28, 29) to early August (August i). The incubation period varies 

from 56 to 61 days. The eggs may be tapered at one end, and cither or both 

ends may be incompletely calcified. Upon deposition the eggs measure 16.5 to 

20X 10.5 to 12 mm. (% to % X % to H in.), average about 17.8 x 10.9 mm. 

( /lox/^c m.). At hatching the eggs average 25x19.5 mm., showing a 

greater proportional increase in width than in length. At hatching the young 

measure 46 to 50 mm. (1% in.) snout to vent, the tail 65 to 81 mm. (2M: to 

3/16 in.). The eggs are brooded by the females during the incubation period 

under cover. Females demonstrate no protective instinct, however, fleeing 

upon being disturbed. They move the eggs to some extent, if they are widely 

separated, to group them closely. The incubation does not raise the tempera- 
ture of the eggs noticeably. 
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In North Carolina these lizards hibernate from October until late March. 

According to Coe, “its lateral undulations are stiff and clumsy, and it throws 
its body sidewise instead of gliding like a snake. When held in the hand, its 
body feels hard and smooth and it creaks as the plates rub together. It at- 
tempts to escape by twisting its muscular, smooth body over and over. This is 
undoubtedly associated with its power of disengaging itself from its tail by a 
single twist when held by that organ.” In fact, the chief peculiarity in habit 
of this lizard is readily breaking the tail into a number of pieces upon being 
captured. The slightest injury or rough handling causes the lizard tail lit- 
erally to fly into pieces. The pieces wriggle energetically, attracting all atten- 
tion while the lizard itself crawls quietly away to safety. Since the body may 
be only about a third the length of the whole animal, when the tail breaks in 
the middle it appears that the lizard itself must be flying apart. The body is 
not, of course, involved in the fracturing procedure, nor does it come back 
when the coast is clear to claim and rearticulate the various broken bits of tail. 
The body does regain a tail — less perfect to be sure— but it does so by growing 
an extension onto the stub left on the animal. A regenerated tail is always 
shorter than the original. Specimens are seldom found with perfect tails. 

Problems. Scarcely any lizard of the United States is more commonly 
known and more widely distributed and yet so inadequately studied. The life 
history and habits are very sketchily known, even though the peculiar nature 
of these creatures should make a study of them of more than usual interest 
and importance. There are indications that several races may be recognizable. 

References. Burt, 1928, pp. 36-38, habits (Kans.); Coe, 1944, pp. 38-41, 3 » 

description, habits (hid.)-, Carr, 1940, pp. 73-74 (Fin.); Cope, 1900, pp. 494-502, 
figs. 88-90, description, variation (gen. lit.); Gloyd, 1928, p. 119, habits (Kans.); 
Noble and Mason, 1933, pp. 19-23, fig. 5, brooding habits (lit. cit.); Wright and 
Funkhouser, 1915, pp. 127-129, fig. 3, variation (Ga.). 



The Venomous Lizards 
Family HELODERMIDAE 

The Beaded Lizards 
Genus HELODERMA Wiegmann 

Only one genus belongs to this family, 
although there is a possibility that a poorly known Bornean genus should be 
included in it. Two species are included in the genus, one occurring along the 
west coast of Mexico north of the Isthmus of Tehuantepec {horridum), the 
other in southwestern United States and Sonora {suspectum). These are 
the only venomous lizards in the world. 


r^tfrQl 



vtnfroh 



Fig. 135, Typical scutcllation in Heloderma, from H. suspectum, "Arizona.” A, top of 
head; B, underside of head; C, side of head; D, ventral view of right hind leg and anal 
region; E, secdon of body in side view. From Cope. 


The characteristics of the family and genus include (i) the presence of 
tubercles on the sides and back of head and body, each enclosing a bony 
particle; (2) the small, platelike scales on the ventral surface, arranged in 
^ansverse rows and in general similar in appearance to the ventral plates of 
Gerrhonotus and Ophisaurus; (3) the broad, stout body; (4) the short, blunt, 
tat tail; (5) the union of the skull bones with the bony skin tubercles; (6) the 
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presence of an internal groove on all the teeth; and (7) venom glands. The 
last is the character of most general interest, for the venomous properties of the 
genus Heloderina are not duplicated in any other lizards known, except 
perhaps Lanthanotus. In spite of the common belief that many of our species 
are venomous, none except Heloderma possess any venomous qualities what- 
ever. Some features of the scalation of a typical species are shown in Fig. 135. 

Arizonan Gila Monster Heloderma suspectum Cope 

(Figs. 15, 16, p. 63; Fig. 135; PI. 134) 

Range. Extreme southwestern Utah and extreme southern Nevada, south 
through Arizona to northern Mexico (Sonora). Type locality — Sierra de la 
Union, Arizona. There are various records from the states of Texas, Arkansas, 
Kansas, and perhaps others, but these are undoubtedly based upon escaped 
pets. (Map 40, p. 512.) 

Size. The largest specimen of which I find record had a total length of 
24 inches, of which I estimate about 16 inches was head and body. Accurate 
measurements of a large, but not maximum-sized, specimen give 345 mm. 
(i3V^ in.) for the head and body, 150 mm. (5^3 in.) for the tail. The body is 
almost cylindrical, the head somewhat flattened. The limbs are equal, chubby 
but somewhat small, the hind leg usually very slightly the longer; the bodv is 
about 3M0 times as long as the limbs. The tail is fat and heavy. 

Color. The body is marked above and laterally with a coarsely reticulated, 
irregular pattern of brown or black upon a yellow to salmon or orange back- 
ground. The light areas are about equal in extent to the dark areas, or a little 
more extensive. The legs are mostly black, with scattered light spots and a few 
larger areas of light color near their insertion. The tail has usually about 4 
dark rings, a little broader than the light rings. The sides and lower surfaces 
of the head are a uniform black. The belly has irregular dark marks, many of 
which tend to group into narrow, transverse streaks associated in 3 or 4 trans- 
verse groups. The feet and hands are black, the other ventral surfaces variably 

spotted. 

Scalation. See Fig. 135. The head, body, and limbs are covered above by 
fairly large, rounded, convex tubercles, those on temporal region largest, all 
narrowly separated from each other by scaleless skin. The tubercles tend to be 
placed in transverse rows, which merge with somewhat larger, flattened, 
ventral scales. The tubercles on the limbs, toward the hands, tend to 
to some extent. The labial scales are but little enlarged. The eye >s small. 1 he 
ear opening is about as long as the orbit but very narrow, the skin extending 
anteriorly over the posterior part of the opening. There are no femoral pores. 

'"’The'lcaler of the lower jaw near the tips are somewhat enlarged, and that 
area is expanded somewhat, so that from the dorsal view the lower jaw ex- 
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tends laterally beyond the margin of the upper jaw. This swelling indicates 
the position of the venom glands of the lower jaw. 

Recognition Characters. The “beaded” character of the skin so often noted, 
the coloration, and the peculiar body form render this lizard one of the most 
easily recognized of all United States species. Frequently confused with it are 
the small ground geckos, which may have a reddish color, dark crossbands, 
and a body form similar to that of the Gila monster. Although there are in* 



PI. 134. HeloJerma suspectum. A, Gleason, Arizona. Gloyd photograph. B, C, Santa 
Rita Mountains, Arizona. D. Ruby, Arizona. 

numerable differences between these two species, the arrangement of the 
belly scales in straight transverse rows is perhaps the most easily defined char- 
acter separating the Gila monster from the ground gecko, in which the ven- 
tral scales are arranged in longitudinal and diagonal rows. 

Habitat. This odd, lumbering species inhabits the flat desert floor or valleys 
and broad canyons in desert mountains. In the Tucson region, where Orren- 
burger once collected sixteen specimens, "most of them were in the sahuaro- 
ocotillo association; either in canyons or on the ridges between them; several 
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were found in the level desert floor in the mcsquite association; and one was 
in the irrigated region northwest of Tucson at the edge of an alfalfa field” 
In recent years it is said to have become fairly rare. It probably is nearing ex- 
tinction in many parts of the United States owing to persistent persecution. 

Habits. The most celebrated characteristic of the Arizona Gila monster is 
its venomous property, shared among lizards only with a very close southern 
relative of the same genus, the Mexican Gila monster (there is possibly one 
other venomous species, in Borneo, but certainly no others). How and why 
this faculty arose is a question, for it serves no use in food getting since these 
extraordinary creatures seem to eat eggs more than anything else. Locb 
demonstrates that the venom is neurotoxic in action, affecting the nervous sys- 
tem and accordingly the function of the heart and respiratory vessels. How- 
ever, the exact toxicity or strength of the venom has never been agreed upon 
by scientists. Some maintain that its poison is equivalent in deadliness to that 
of rattlesnakes, whereas others, although admitting the actual fact of toxicity, 
maintain that no death of a human has ever been caused directly by the bite 
from one of these lizards. Several deaths allegedly due to the venom or its 
aftereffects have been proved to have been provoked probably as much by a 
weakened condition of the subject as by the venom itself. For arguments on 
various aspects of this problem and further references, see Van Denburgh 
and Storer. Viaux describes another bite case. 

The glands which secrete the venom arc in the lower jaw, where the lips 
are swollen. The venom is secreted into the mouth between the teeth and the 
lips, through separate openings opposite the anterior 3 or 4 teeth on each side, 
and unless the lizard retains its hold for a considerable period, permitting the 
venom to find its way by sheer chance into the wounds caused by the large 
teeth, there is little opportunity for the full effect of the venom to be realized. 
Although the teeth in the lower jaw, as well as in the upper jaw, are grooved, 
these grooves have no connection with the poison sac or gland; they may aid 
in affording a place for the venom to work into the wound by capillary action. 
The grooves occur on both the front and rear of the teeth; the front groove is 

the deeper. , 

The food of the Gila monster in nature is not well known. Stomach 

analyses give poor results, but parts of a lizard, a race runner, were once 
found. Yet small lizards introduced into cages with Gila monsters are totally 
ignored. Bird eggs are eaten, and it is said that in spite of their clumsiness 
these lizards have been seen to climb low bushes, presumably searching or 
birds’ nests. In captivity they can live for years upon a diet of hens’ eggs. They 
refuse everything else. They do not molest most animals which may be in 
their cages, but they have been reported as having killed two 

Apparently Gila monsters are primarily of nocturnal habits, althoug r ey 
may be found at almost any time of day. I have seen them ^ost frequently 
near dusk. While generally slow-moving, they can snap their heads sidew . 
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in attempts to bite with extraordinary rapidity. In captivity they become tol- 
erant of handling except when placed in the sun, whereupon they regain 
much of their original capabilities of sudden, unexpected movements. Orten- 
burger reports that these lizards are powerful diggers, scraping the sand away 
by slow, persistent movements of the forelegs. It is believed that they do not 
ordinarily dig their own quarters, however, but use mammal holes. The dig- 
ging proclivities may be most useful in their natural habitat by enabling them 
to reach water in dry arroyos. Oddly, although this is a desert creature, it 
shows a strong liking for water. In captivity it spends as much time in as out 
of water, and if deprived of water soon languishes and dies (Kauffeld). 

Kauffeld states that it occasionally sleeps on its back, with the legs widely 
spread, and that this habit is very pronounced in the southern species. 

Reproduction is by means of soft-shcllcd eggs about two and one half inches 
in length, which are said to vary in number from five to thirteen. It is stated that 
the female digs a hole from three to five inches deep in moist sand in some spot 
exposed to the sun’s rays and usually near a stream, and, having deposited her 
eggs therein, scrapes back the sand until they are entirely covered. The period 
between laying and hatching is given as about a month, and the young were 
about four inches long when they escaped from the eggs (Van Denburgh). 

Specimens have been kept in captivity for 19 years and q months. 

Problems. The life history of this, the most extraordinary lizard of the 
country, offers a most inviting problem. 

References. Kauffeld, 1943, pp. 345-346 (Ariz.)’, Loeb, 1913, pp. 1-244 
Ortenburger, 1926, pp. 108-110 (Ariz.); Storer, 1931, pp. 12-15 
Denburgh, 1922, pp. 471-476, pis. 44-47, gen. \'iaux, 1939, pp. 17-19 {lit- cit.). 



The Shovel-snouted Legless Lizards 
Family ANNIELLIDAE 

Genus ANNIELLA Gray 


This is another family represented by 
only a single genus, containing three forms. In this case the genus is almost 
completely restricted to the United States — in fact, to California. It extends 
into Baja California a short distance. 

The genus and family are characterized by the absence of external evidence 
of limbs, the absence of even internal evidence of the fore limbs, the absetice 
of an ear opening, the presence of lidded eyes, and the uniform scalation of 
the body on all sides with smooth, rounded, overlapping scales like those of a 
skink. The scales have bony internal plates (osteoderms). The teeth are few 
and elongate. Certain features of the scalation of a typical member of the 
genus are shown in Fig. 136. 
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Fig 136. Typical scutcllatlon in Anmella. from A. putchra, locality 
unknown. A, top of head; B, side of head; C. underside of head; D. under- 
side at anal region; E, scales at side of body. From Cope. 

This is one of three genera of limbless lizards in the United States One 
Ophisaurus. has both eyes and ears well developed; AnmMa ^ 

lids, but no ears; and Rhineura lacks both eyes and ears. The genus ,s ovo 

i^iparous (young arc born instead of being hate e )• 
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KEY TO SPECIES OF ANNIELLA 

I. In specimens over about 120 mm. (4 % in.) snout to vent, dorsal color 
hair brown, or darker (to black), generally not silvery; tail rarely 
more than half snout-vent length pulchra mgra (p. 479) 

In specimens over 120 mm., dorsal color silvery drab or silvery wood 
brown; tail rarely less than half head-body length, when complete 
and unregenerated pulchra pulchra (p. 477) 


Silvery Footless Lizard Anniella pulchra pulchra Gray 
(Figs. 4, 5, p. 61; Fig. 136; PI. 135 B-F) 

Range. Contra Costa County south to northwestern Baja California, and on 
the east side of the San Joaquin Valley north to Fresno and the Sequoia Na- 
tional Park. Type locality — California. (Map 40, p. 512.) 

Size. Maximum snout-vent length about 150 mm. (5^4 in.) ; tail V-i to % 
the head-body length, or 32 to 42 per cent (average 37 per cent) of the total 
length. Limbs absent. Maximum diameter about 6 mm. {}A in.). 

Color. Dorsal color of light shades, from yellowish white or silvery to buffy 
brown, and from brownish olive to light brownish drab; a narrow, mid- 
dorsal, black line, and 2 or 3 dark lines on the sides, one on the inner and an- 
other on the outer edge of the fifth scale row (and edges of adjacent rows), 
and the outer (if present) on the adjacent edges of the fifth and sixth scale 
rows. The median line is usually darker than the lateral lines. In addition 
there may be usually less well-defined, lighter, secondary, dark lines on the 
adjacent edges of the other scale rows, ventral as well as dorsal; these may be 
absent, poorly defined, or almost as well defined as the primary dark lines. 
The belly is somewhat lighter than the dorsal surface, usually less intensely 
marked (if at all), yellowish in life. The markings continue on the tail, but 
are more distinct there. The regenerated tails are a uniform, dark, purplish 
brown. The head, both above and below, is pigmented with dark brown, the 
color shading posteriorly into the lighter markings of the body. 

Scalation. See Figs. 5 and 136. Scale rows 30 anteriorly, 26 medially, 16 near 
anus; all scales on body smooth, equal in size, imbricated, rounded; no ear 
opening; eye very small, lidded; tail of same diameter as body, tapering 
slightly. 

Recognition Characters. The fact that there is some semblance of an eye 
opening guarded by movable lids removes this snakelike lizard from the true 
snakes. The absence of the ear opening and the limbs separates it from all 
others, except the other member of its genus. The Monterey Peninsula race, 
p. nigra, can be distinguished by its usual possession of a very dark dorsal 
color, light belly color, and dark color of the ventral surface of the tail and 
head; it also has a tail usually less than half the snout-vent length (see dis- 
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cussion of the black race). The silvery tone in adults and subadults of 
p. pidchra is very characteristic. 

Habitat. Generally sandy soil, either open or covered by a xerophytic 
growth (even to pine forests), is inhabited, although the species may be 
found also in dense soil or amongst rocks. In Tulare County it reaches 5400 
feet in elevation. It is highly adapted to burrowing and apparently emerges 
upon the surface of the ground very rarely. A more or less loose soil is thus 
obviously preferable for ease in burrowing. In the areas where it occurs the 
moister sands are chosen, as near beaches, under bushes, boards, etc. If these 
lizards inhabit the sand of open dunes or deserts, away from cover which may 
tend to preserve some greater humidity than elsewhere, it is not known. Yet 
extremely arid regions are inhabited, where the rainfall docs not exceed 
3 inches a year. 

Habits. These lizards lead an almost exclusively underground life, for 
which their shovel-shaped mouth and partly countersunk jaws are adapted. 
They are generally found a few inches below the surface under boards, card- 
board, bushes, debris, or other protection, where they can be found by raking 
the soil. Almost all known specimens have been taken by excavating; only a 
very few have been found on the surface, yet it has been recorded that, where 
they are abundant, the sand may be seen marked with their tracks. When 
raked from the soil they burrow again with extraordinary rapidity— so fast 
that they must be grabbed quickly to prevent their escape. A specimen held 
in the hand “squirms violently, seeking any crevice into which the head may 
be thrust. Failing this, it twists laterally as do racers when similarly held. 
Sometimes it bites and the tiny teeth can be felt” (Klauber). 

The tongue is lavender and to project it this species opens the mouth 
slightly, as do other lizards but not snakes, which protrude the tongue 
through a permanent slit that dispenses with the necessity of opening the 
mouth each time. The eyelids remain closed while the lizard is under sand. 

The limbless lizards eat the larvae of insects, small adult beetles and spiders. 
They feed on the surface of the ground or just below it, usually in the leafy litter 

under bushes. 1 n u r 

Anniella is ovoviviparous, the young being born in September, October or 

November. There arc from one to four young produced at one time (an average o 


1.7 embryos were taken from eight females). i 1 j- 

There are four age groups: young of the year, immature, subadult and breeding 

adult. These lizards arc probably two or three years old before they breed. 

Before shedding, the black lizards become light blue. Ecdysis follows this stag 
in two to SIX days, and is usually completed two or four days ater. Mo.stum is 
essential to shedding. The blue pre-shedding color is evident only on the g 

dinal stripes in the silvery lizards. i j \ tVi#* mlon 

Anniella is parasilized by a nematode (Oxyuro.dea: Thelandros) n t 1 

and a cestode ( Anoplocephalinae: Oochoristica) m the stomach and mtestme. M 
external parasites have been found. 
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Locomotion is accomplished only by lateral undulations of the body. Progres- 
sion is chiefly under-ground. 

The special senses which are apparently especially well developed are smell 

and touch. Anniella shows no phototropisms. 

These fossorial lizards are usually found in a temperate climate, in the Upper 
Sonoran and Transition Life-zones. They usually occur in sand hills or in rolling 
country in fine-textured soils. Cover is essential and is usually in the form of bushes, 
leaf droppings beneath bushes, boards, or debris. 

The activity of Anniella is controlled by temperature. The optimum tempera- 
ture is from 15® C. to 25® C. Below 13° C. the lizards are inactive, although 
they can stand a temperature of ^® C. Above 40® C. is lethal. 1 he lizards bask 
in the warm sand during the day. They are active and feed in the afternoon and 
evening. 

Moisture is essential to the existence of Anniella. The optimum condition is 
dry sand overlying damp soil (of soil moisture from 2 to 8 per cent the total 
weight of the raw soil sample), where the lizards can move freely from one to the 
other. Saturated soil is not habitually entered. 

The usual depth of habitation of the limbless lizard is from one to four inches. 
The animals will penetrate as deep as the moisure and the compactness of the earth 
will permit, however. 

Anniella is closely dependent on plant associates. Vegetation provides cover, 
retains moisture near the surface of the ground and directly or indirectly supports 
the soil fauna on which the lizards feed. 

The limbless lizards apparently occur in localized areas. They are sedentary, the 
individuals not moving far (from 1.8 to 27.5 feet for ten lizards in two months 
time). 

Moisture is a ma|or factor limiting their distribution. Other factors are tempera- 
ture, soil texture, vegetation and agricultural practices (Miller, 1944). 

Problems. The life history and anatomy of these lizards are still incom- 
pletely known. 

References. Burl, 1931, pp. 105-106, habits {lit. cit.); Hanley, 1943, p. 146, feed- 
ing {lit.dt.)\ KJauber, 1932, pp. 4-6, habits, summary of localities {lit. cit.); idem, 
* 939 > P- 96, table 15, habits, color {Ariz.); idem. 1940, pp. 15-16, intergradation, 
color, habits {Calif.); Miller, 1943, pp. 2-6, intergradation, color {lit. cit.); idem, 
* 944 > PP- 271-289, ecologic relations and adaptations (///. cit.); Van Denburgh, 
* 9 ^» PP- 465-467, pi. 42, description, range, localities {gen. lit.). 


Black Footless Lizard Anniella pulchra nigra Fischer 

(PI- 135 A) 

Plange. The Monterey Peninsula and vicinity, of central California. Type 
locality — “San Diego,” but in error. (Map 40, p. 512.) 

Size. Maximum recorded snout-vent measurement 163 mm. (6®^ in.). The 
tail is about to Vz the snout-vent length, or between 26 and 36 per rent 
(average 31 per cent) of the total length. 
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Color. Usually the dorsal color is a nearly uniform, very dark brown or 
olack, covering about 10 to 14 scale rows and then merging with the light 
yellow color of the belly. The head is very dark below, and sometimes The 
ventral surfaces of the tail may be heavily pigmented. The belly may h:»ve 
very feeble evidence of longitudinal dark streaks. 



FI ns. Anmella pulchra. A, A. p. nigra, second islet off Point Pinos, Monterey 
California; top view. B-F, A. p. pulchra; B, 2 miles east of Antioch. Contra 
California, top view; C, Ontario, California, side view; D (underside), E (top sid^, 
San D^o County. California; F. no locality, side view of head and neck. Figs. A-C. 

U.S. Fish and Wildlife Service photographs. 
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In some specimens of p. mara the 3 primary lines typ'cal of p. pttlchra may 
be present, and the ground color considerably lighter. This is particularly 
true of young specimens, which may with difficulty be distinguished by color 
from p. piilchra. Fisher describes the color change as follows: 

In the young individuals of this species there is a general silver tone with distinct 
dorso-latcral dark lines and sometimes a dark mid-dorsal line of varying length. 
As they become more mature the dorsal surface loses the silver tone and the dorso- 
lateral lines become indistinct as quantities of melanin are deposited in this area. 
The very light yellow ventral surface intensifies to a chrome yellow with brownish 
throat and with or without dark brown scales on the ventral surface of the tail. 
In very young specimens the skin on the ventral surface is so thin and the amount 
of pigment so little that the color of the internal organs may be seen through it. 
and, in general, secondarily influence the color of the ventral surface in their region. 

After death the color of all parts fades and most rapidly when preserved as 
museum specimens. The yellow of the ventral surface becomes a pale yellowish 
white at the same time that the preserving fluid becomes a chrome yellow. 


Scalation, As in p. pulchra (Fig. 136); the head scales may frequently be 
fused in various ways. 

Recognition Characters. The possession of eyelids, however feeble, and the 
absence of the ear openings and of the limbs identify this race and separate 
it from all except the silvery race that surrounds it. From the latter it may be 
distinguished mainly by dorsal color; that of the silvery race is much lighter, 
and 3 dark lines arc clearly defined in adults as well as young. As was noted 
above, however, young specimens of p. nigra are marked and colored like 
p. pulchra, no matter from what part of the range they have been taken. Such 
young specimens can be identified by locality or by reference to the tail char- 
acter, providing the tail is complete and not regenerated. It is essential that ihe 
tail be entire and unregenerated for the difference in its length to be utilized 
as an identifying character. In the black race the tail is almost always less than 
half the snout-vent length; in the silvery race it is almost always more than 
half the snout-vent length. The black race reaches a greater head-body length 
than the silvery race. 

Habitat. Sandy soil in semiarid regions, into dry pine forests. Much the same 
as for the silvery race. 

Habits. Presumably the same as those of the silvery race. 

Problems. As previously discussed. Grinnell and Camp cite a record from 
Marin County, which may belong to p. pulchra or even p. nigra, but which 
has been lost in recent treatments of the genus. This is at the extreme northern 
part of the range. 

References. Fisher, 1934, pp. 47-49. color (lit. cit.)', Grinnell and Camp, 1917, p. 
170 (Calif.); Miller, 1943, pp. 2-6, map, iniergradation, color (///. cit.); Van Den- 
burgh, 1922, pp. 467-470, pi. 43, description, range, localities, habits (gen. lit.). 
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Map 3. Distribution of Sattromaliis obcsus. 














Map 4< Distribution of the subspecies of Map 5. Distribution of Ctcfwsaura hcmtlopha, Holbrool{ia propinqua, 

H. (cxana, and the species of Uwa. 
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Map 6. Distribution ol the subspecies of Callisaurm draconotdes. 





Map 7. Distribution of the subspecies of GamMia wtsUzenit. 
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Map 8» Distribution of tho subspecies of Crotaphytus collaris. 
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Map 10. Distribution of tlic subspecies of Sccloporus merriami and of 5 . scalaris sic vim and S. variabilis marmoraltts. 




Map 12. Distribution of Sceloporus poinscttii and 5 . cyanogenys. 
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Map 14. Distribution of Sccloporus m. magistcr and S, woodi. 
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Map 15, Distribution of the subspecies of Sceloporus undulatus and of 5 . occidctitalis. 


Map i6. Distribution of the subspecies of Sceloportis griiciosiis. 



Map 17. Distribution of Urosaurus graaosus and U. microscutatus. 
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Map 1 8. Distribution ot the subspecies of Urosaurus ornatus. Map. 19. Distribution of the subspecies of Uta stansburiana. 
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Map 20. Distribution of Phryrtosoma cornuunn and P. m*calUu 



Map 21. Disiribulion of the subspecies of Vhyynosoma douglassn. Map 22. Distribution of the subspecies of Phrynosoma coronatttm and 

of P, solare and P. mode stum. 







Map 2^ Distribution of Phrynosoma p, platyrhinos and possible distribution of 

P. dttmarsi. 
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Map 25. Distribution ol Lctolopisma late rale. 
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Map 26. Distribution of 'Eumcccs iasciatus, E. tctragrammus, E. gaigci, E. calliccphalus, and E. ski^toniantis. 
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Map 27. Distribution of Eumcccs laticeps and B. 




Map 28. Distribution of Euweces breytlincatus, E. g. gilberti, E. 5. piaccrcnsts, £. i//cxpciUUm, E. rubricaudatus, and £. iaytot 
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Map a©. Distribution of Ettmeces obsoUtus and E. cgrcsius. 
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Map 32. Distribution of Cnentidophorus hypcrythrtis betdingi, C. g, gularis, and C. g, octoUneatus* 
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Map 34. Distribution of Cnemidophorus grahamii, Rhmcura floridana, and the possible distribution of Btpes, 








Map 36. Distribution of Cerrhonotus and the subspecies of G. coerttUus. 
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Map. 39. Distribution of Ophisaurus vcntralis. 


Map 40. Distribution of the subspecies of Anmella piilc/ira and of Heloderma suspcclum. 
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Map 4.. The relative abundance of species and subspecies of 

states of the United States and from the southern prov.nces of Canada. 
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species, Univ. Kans. Sci. Bull., 23: pp, 1-643, t-43> figs. 1-84. 

Van Denburgh, John. 1922. The reptiles of western North America. Vol. I. Lizards 
Occ. Pap. Calif. Acad. Sci., 10: 1-611, pis. 1-57, 
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Certain species may be shown by the maps to occur in states for which they 
are not listed below. In such cases locality records in adjacent states furnish 
sufficient evidence of their occurrence to justify inclusion of the questionable 
area in the range. Since only definite records have been utilized in construct- 
ing the following lists, additions to a number may be e.spectcd. 

As a general rule imported species, even those native to other parts of the 
country, arc not included in the lists; certain exceptions, indicated by an 
asterisk, are made in the case of United States species that arc dubious (for 
instance collared lizards and horned lizards in Louisiana), or extralimital 
species that give indication of becoming established. Thus geckos are listed tor 
all states from which they have been recorded, because of their notorious abil- 
ity to establish themselves in seaports. Leiocephalns is perhaps dubious but is 
included. On the other hand the permanence of the colony of Lacerta in 
Pennsylvania is less assured. Other species, notably Phrynosoma cornutum, 
that have been distributed widely over the United Stales by the intercession 
of man, are not listed for the areas in which they may have thus become arti- 
ficially established. To include them assumes permanence of colonization that 
only eons can prove. The cases of artificial distribution that are accepted a>e 
clearly introductions and do not obscure ideas of normal distribution. 

Map 41 (p. 512) summarizes the numbers of forms known from the politi- 
cal provinces of Canada and the United States. 

ALABAMA: Species Recorded 

1. Anolis carolinensis 

2. Cnemidophorus scxlineatus 

3. Eumeces anthracinus 

4. Eumeces egregius 

5. Eumeces fasciatus 

6. Eumeces inexpectatus 

References: 

Burt, C. E. 1939. The lizards of the southeastern United States. Trans. Kans. Acad. 
Sci., 40: 349-366. 

Haltom, William L. 1931. Alabama reptiles. Ala. Mus. Nat. Hist. Paper, no. 11, 

y.PP- ‘;7'> *-M5. pis. 1-39. figs- 1-56- 

^ncld, Carl F. 1941. The red-tailed skink, Eumeces egregit 4 s, in Alabama. 
Copeia, no. i, p. 51. 


7. Eumeces laticeps 

8. Leiolopisma laterale 

9. Ophisaurus ventralis 

10. Sccloporus undulatus hyacinthinus 

11. Sceloporus undulatus undulatus 
*12. Sphaerodactylus notatus 
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Loding, H. P. 1922. A preliminary catalogue of Alabama amphibians and reptiles. 
Ala. Mus. Nat. Hist. Paper, no. 5, pp. 1-59. 


ARIZONA: Species Recorded 

1. Callisaurus draconoides gabbii 

2. Callisaurus draconoides ventralis 

3. Cnemidophorus gularis octolineatus 

4. Cnemidophorus perplexus 

5. Cnemidophorus tesselatus aelhiops 

6. Cnemidophorus tesselatus tesselatus 

7. Coleonyx variegatus 

8. Crotaphytus collaris baileyi 

9. Dipsosaurus dorsalis dorsalis 

10. Eumeces callicephalus 

11. Eumeces gilberti gilberti 

12. Eumeces multlvirgatus 

13. Eumeces obsoletus 

14. Gambelia wislizenii wislizenii 

15. Gerrhonotus kingii 

16. Heloderma suspectum 

17. Holbrookia maculata approximans 

18. Holbrookia maculata pulchra 

19. Holbrookia maculata thermophila 

20. Holbrookia texana 

21. Phrynosoma cornutum 

22. Phrynosoma douglassii hernandesi 

23. Phrynosoma douglassii ornatissi* 

mum 

24. Phrynosoma m’callii 


25. Phrynosoma modestum 

26. Phrynosoma platyrhinos platyrhinos 

27. Phrynosoma solare 

28. Sauromalus obesus 

29. Sceloporus clarkii clarkii 

30. Sceloporus graciosus graciosus 

31. Sceloporus jarrovii jarrovii 

32. Sceloporus magister magistcr 

33. Sceloporus poinsettii 

34. Sceloporus scalaris slevini 

35. Sceloporus undulatus consobnnus 

36. Sceloporus undulatus elongatus 

37. Sceloporus undulatus tristichus 

38. Sceloporus undulatus virgatus 

39. Uma notata notata 

40. Urosaurus graciosus 

41. Urosaurus ornatus chiricahuae 

42. Urosaurus ornatus linearis 

43. Urosaurus ornatus symmetricus 

44. Urosaurus ornatus wrighti 

45. Uta stansburiana slansburiana 

46. Uta stansburiana slejnegeri 

47. Xantusia arizonac 

48. Xantusia vigilis 


References: 

Burt, Charles E. 1933. Some lizards from the Great Basin of the West and adjacent 
areas, with comments on the status of various forms. Amer. Midi. Nat., 13: 

228-250. . f 

, and M. D. Burt. 1929. Field notes and locality records on a collection or 

amphibians and reptiles, chiefly from the western half of the United States. li. 

Reptiles. Journ. Wash. Acad. Sci., 19: 448-460. ^ tj 

Cowles, R. B., and C. M. Bogert, 1936. The herpetology of the Boulder Dam 

region (Nev.,Ariz., Utah). Herpetologica, 1:33-42. 

Dodge, Natt N. 1938. Amphibians and reptiles of Grand Onyon Nauonal P 

Bull. Grand Canyon Nat. Hist. Assoc., no. 9, pp. *-55. . 

Eaton, Theodore H. 1935- Amphibians and reptiles of the Nava,o eonntry. Copeta, 

r!po« on amphibians and reptiles of the Navajo country. Bull. Rain- 


, f • 

bow Bridge Monument Valley Exped., no. 3, pp. i-io- 
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Gloyd, Howard K. 1937. The Chicago Academy of Sciences Arizona expedition 
April-Iune, 1937. Progr. Act. Chicago Acad. Sci., 6 (2): 3-26, figs. 1-14. 

. 1937. A herpciological consideration of faunal areas in southern Arizona. Bull. 

Chicago Acad. Sci., 5: 79-136, figs. 1-21. 

Kauffeld, Carl F. 1943. Field notes on some Arizona reptiles and amphibians. 

Amcr. Midi. Nat., 29: 342-359, pis. 1-2, figs. 1-2. 

King, F. Willis. 1932. Herpetological records and notes from the vicinity of Tucson, 
Arizona, July and August, 1930. Copeia, no. 4, pp. 175-177. 

Klaubcr, L. M. 1939. Studies of reptile life in the arid Southwest. Bull. Zool. Soc. 

San Diego, no. 14, pp. i-ioo, tables 1-15, map. 

Little, Elbert L., Jr. 1940. Amphibians and reptiles of the Roosevelt Reservoir area, 
Arizona. Copeia, no. 4, pp. 260-265. 

MacCoy, Clinton V. 1932. Herpetological notes from Tucson, Arizona. Occ. Pap. 
Dost. Soc. Nat. Hist., 8: 11-24. 

McKee, Edwin D., and Charles M. Bogert. 1934. The amphibians and reptiles of 
Grand Canyon National Park. Copeia, no. 4, pp. 178-180. 

Ortenburger, A. I. 1926. Field observations on some amphibians and reptiles of 
Pima County, Arizona. Proc. Okla. Acad. Sci., 6: 101-121. 

Quaintance, Charles W. 1935. Reptiles and amphibians from Eagle Creek, Green- 
lee County, Arizona. Copeia, no. 4, pp. 183-185. 

Ruthven, A. G. 1907. A collection of reptiles and amphibians from southern New 
Mexico and Arizona. Bull. Amer. Mus. Nat. Hist., 23: 483-604, figs. 1-22. 
Springer, Stewart. 1928. An annotated list of the lizards of Lee’s Ferry, Arizona 
Copeia, no. 169, pp. 100-104. 

Taylor, E. H. 1938. Does the amphisbaenid genus Bipes occur in the United 
States? Copeia, no. 4, p. 202. 

Van Denburgh, John. 1896. A list of some reptiles from southeastern Arizona, with 
a description of a new species of Cnemidophorus. Proc. Calif. Acad. Sci., 2d scr., 
6 : 33 &- 349 - 

, and Joseph R. Slevin. 1913. A list of the amphibians and reptiles of Arizona, 

with notes on the species in the collection of the academy. Proc. Calif. Acad. Sci., 
4lh ser., 3: 391-454, pis. 17-28. 

ARKANSAS: Species Reported 

1. Anolis carolinensis 

2 . Cnemidophorus gularis gularis 

3. Cnemidophorus sexlineatus 

4. Crotaphytus collaris collaris 

5. Eumeces amhracinus 

6. Eumeces fasciatus 

References: 

Black, Jolm D., and S. C. Dellinger. 1938. Herpetology of Arkansas. Part II. The 
amphibians. Occ. Pap. Univ. Ark. Mus., no. 2, pp. 1-30. 

c ingcr, S. C., and J. D. Black. 1938. Herpetology of Arkansas. Part I. The rep- 
tiles. Occ. Pap. Univ. Ark. Mus., no. 1, pp. 1-47. 


7. Eumeces laticeps 

8. Leiolopisma lateralc 

9. Ophisaurus ventralis 

10. Phrynosoma cornutum 

11. Sceloporus undulatus consobrinus 

12. Sceloporus undulatus hyacinthinus 
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Hurter, Julius, and John K. Strecker, 1909. The amphibians and reptiles of Ar- 
kansas. Trans. St. Louis Acad. Sci., 18: 1 1-27. 

Schwardt, H. H. 1938. Reptiles of Arkansas. Bull. Univ. Ark. Agr. Exp. Sta., no. 
357 . PP- 1 - 47 - 


CALIFORNIA: Species Recorded 

1. Anniella pulchra nigra 

2. Anniella pulchra pulchra 

3. Callisaurus draconoides gabbii 

4. Cnemidophorus hyperythyrus bel- 

dingi 

5. Cnemidophorus tesselatus stejne- 

gcri 

6. Cnemidophorus tesselatus tesselatus 

7. Coleonyx variegatus 

8. Crotaphytus collaris baileyi 

9. Dipsosaurus dorsalis dorsalis 

10. Eumeces gilberti gilberti 

n. Eumeces gilberti placerensis 

12. Eumeces rubricaudatus 

13. Eumeces skiltonianus 

14. Gambelia wislizenii silus 

15. Gambelia wislizenii wislizenii 
j6 . Gerrhonotus coeruleus coerulcus 

17. Gerrhonotus coerulcus palmeri 

18. Gerrhonotus coerulcus principis 

19. Gerrhonotus coeruleus shastensis 

20. Gerrhonotus multicarinatus multi- 

carinatus 

21. Gerrhonotus multicarinatus scinci- 

cauda 

22. Gerrhonotus multicarinatus webbii 

23. Phrynosoma coronatum blainvillii 

24. Phrynosoma coronatum frontale 


25. Phrynosoma douglassii douglassii 

26. Phrynosoma m’callii 

27. Phrynosoma platyrhinos plaiyrhinos 

28. Phyllodactylus tubcrculosus 

29. Sauromalus obesus 

30. Sceloporus graciosus gracilis 

31. Sceloporus graciosus graciosus 

32. Sceloporus graciosus vandenburgi* 

anus 

33. Sceloporus magister magister 

34. Sceloporus occidentalis becki 

35. Sceloporus occidentalis biseriatus 

36. Sceloporus occidentalis occidentalis 

37. Sceloporus occidentalis taylori 

38. Sceloporus orcutti 

39. Streptosaurus mcarnsi 

40. Uma inornata 

41. Uma notata notata 

42. Uma scoparia 

43. Urosaurus graciosus 

44. Urosaurus microscutatus 

45. Urosaurus ornaius symmetricus 

46. Uta stansburiana hesperis 

47. Uta stansburiana stansburiana 

48. Uta stansburiana stejnegeri 

49. Xaniusia henshawi 

50. Xantusia riversiana 

51. Xantusia vigilis 


References: 

Bosert, C. M. .930. An annotated list of the amphibians and reptiles of Los An- 

oeles County, California. Bull. Southern Calif. Aead. Se, 29: 3 -M. ™P- 
BrLt, Harold C. 19. .• The horned lizards of Ca iforn.a and Nevada of the ge 

Phrynosoma and Anota. Univ. Cahf. Publ. ZooU 9 - * ® 4 . P ^ de- 

California lizards. Univ. Calif. Publ. Zool., 17. 63-74. 
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. 1916. Notes on the local distribution and habits of the amphibians and rep- 
tiles of southeastern California in the vicinity of the Turtle Mountains. Univ. 
Calif. Publ. Zool., 17: 503-544. 

Cowles, R. B. 1944. Parturition in the yucca night lizard. Copeia, no. 2, pp. 98-100, 
hg. I. 

Fitch, Henry S. 1939. Desert reptiles in Lassen Co., California. Herpetologica, i: 

Grinncll, Joseph. 1908. The biota of the San Bernardino Mountains. Univ. Calif. 
Publ. Zool., 5: 1-170, pis. r-24. 

, and Charles Lewis Camp. 1917. A distributional list of the amphibians and 

reptiles of California. Univ. Calif. Publ. Zool., 17: 127-208, 14 te.vt figs. 

, Joseph Di.xon, and Jean M. Linsdale. 1930. V^ertebrate natural history of a 

section of northern California through the Lassen Peak region. Univ. Calif. 
Publ. Zool., 35: i-v, 1-594, figs. 1-181. 

, and Hilda Wood Grinnell. 1907. Reptiles of Los Angeles County, California. 

Throop Inst. Bull., 35: 1-64, figs. 1-2. 

, and Jean M. Linsdale. 1936. Vertebrate animals of Point Lobos Reserve, 

1934-35. Cam. Inst. Wash. Publ., no. 481, pp. i-vi, 1-159, *”39- 

, and Tracy I. Storer. 1921. Reptiles and amphibians of Yosemite National 

Park. In, Handbook of Yosemite National Park, comp, and cd. Ansel F. Hall. 
New York: Putnam’s, pp. 175-182. 

. 1924. Animal life of the Yosemite. Berkeley, Calif., Univ. Calif. Press, pp. i- 

xviii, t-752, pis. i-ix, figs. 1-65. 

Klauber, L. M. 1932. Amphibians and reptiles observed enroute to Hoover Dam. 
Copeia, no. 3, pp. 118-128. 

. 1934. Annotated list of the amphibians and reptiles of the southern border 

of California. Bull. Zool. Soc. San Diego, no. 11, pp. 1-28, figs. 1-8. 

. 1940. Notes from a herpetological diary, II. Copeia, no. i, pp. 15-18. 

Mosauer, Walter. 1935. The reptiles of a sand dune area and its surroundings in 
the Colorado desert, California: a study in habitat preference. Ecology, 16: 
*3-27. figs. 1-9- 

Rodgers, Thomas H. 1944. A new skink from the Sierra Nevada of California. 

Copeia, no, 2, pp, 101-104, figs. 1-2, table, 

Shreve, Benjamin. 1935. A California record for Holhroo^ia. Copeia, no. 4, p. 185. 
Stebbins, Robert C. 1944. Field notes on a lizard, the mountain swift, with special 
reference to territorial behavior. Ecology, 25: 233-245, figs. 1-2. 

Stejneger, Leonhard, 1893. Annotated list of the reptiles and balrachians collected 
by the Death Valley Expedition in 1891, with descriptions of new species. N. 
Amer, Fauna, no. 7, pp. 159-228, pis. 1-4. 

Van Denburgh, John. 1905. The reptiles and amphibians of the islands of the 
Pacific coast of North America from the Farallons to Cape San Lucas and the 
Revilla Gigedos. Proc. Calif. Acad. Sci., 3d ser., 4: 1-40, pis. 1-8. 
on Blocker, Jack C,, Jr. 1942. Amphibians and reptiles of the dunes. Bull. 
Southern Calif. Acad. Sci., 41: 29-38. 

, Wallace F. 1935. Some observations on the intestinal protozoa of Californian 
hzards. Journ. Paras., 21: 165-174, figs. 1-18. 
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COLORADO: Species Reported 

1. Cnemidophorus gularis octolineatus 

2. Cnemidophorus sexlineatus 

3. Cnemidophorus tesselatus tesselatus 

4. Crotaphytus collaris baileyi 

5. Crotaphytus collaris collaris 

6. Eumeces multivirgatus 

7. Eumeces obsoletus 

8. Gambelia wislizenii wislizenii 

9. Holbrookia maculata approximans 

10. Holbrookia maculata maculata 

11. Phrynosoma cornutum 


12. Phrynosoma douglassii brevirostrc 

13. Phrynosoma douglassii ornaiissi- 

mum 

14. Phrynosoma modestum 

15. Sceloporus graciosus graciosus 

16. Sceloporus magister magister 

17. Sceloporus undulatus elongatus 

18. Sceloporus undulatus garmani 

19. Sceloporus undulatus tristichus 

20. Urosaurus ornatus wrighti 

21. Uta stansburiana stansburiana 


References: 

Barry, Lewis T. 1932. An extension of the range of four reptiles to include Colorado. 
Copeia, no. 2, p. 103. 

. 1933. Notes on Colorado reptiles. Copeia, no. 2, pp. 99-100. 

Burt, Charles E. 1933. (See Arizona.) 

Cary, Merritt. 1911. A biological survey of Colorado. N. Amer. Fauna, no. 33, 
pp. 1-256, pis. 1-12, figs. 1-39. 

Ellis, Max M., and Junius Henderson. 1913. The amphibia and reptilia of Colorado. 
Part I. Univ. Colo. Studies, 10; 39-129, pis. 1-8, tables 1-6. 

, and Junius Henderson. 1915- Amphibia and reptilia of Colorado. Part II. 

Univ. Colo. Studies, ii: 253-263, pis. 1-2. 

Rodeck, Hugo G. 1936. Colorado records. Copeia, no. i, p. 70. 


CONNECTICUT: Species Recorded 

I. Eumeces fasciatus 


References: 

Babbitt, Lewis H. 1939. The blue-tailed skink in Connecticut. New Engl. Nat., 

no. 4, pp. 14-16, ill. c M t 

Babcock, Harold L. 1930. New England lizard records. Bull. Boston Soc. Ma . 

Hist., 57: 9-12, ill. _ _ ^ . 

Lamson, George Herbert. 1935. The reptiles of Connecticut. Conn. State G ■ 

Nat. Hist. Surv. Bull., no. 54, pp. i-35» pI*. i-a- 


DELAWARE: Species Recorded 

Eumeces fasciatus =>■ Sceloporus undulatus hyacinthinus 


Reference: 

Fowler, Henry E. 1925- Records of amphibians and reptiles for Delaware, 
and Virginia. Copeia, nos. 145, pp. 57-64; pp. 65-67. 


Maryland 
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DISTRICT OF COLUMBIA: Species Recorded 

1. Cnemidophorus sexlincatus 3. Leiolopisma laterale 

2. Eumeces fasciatus 4. Sceloporus undulatus hyacinthinus 

Reference: 

Hay, W. P. 1902. A list of the batrachians and reptiles of the District of Columbia 
and vicinity. Proc. Biol. Soc. Wash., 15: 121-145, figs. 1-3. 


FLORIDA: Species Recorded 

1. Anolis carolinensis 

2. Anolis stejnegeri 

3. Cnemidophorus sexlincatus 

4. Eumeces egregius 

5. Eumeces inexpectaius 

6. Eumeces laticeps 

7. Eumeces onocrepis 
*8. Gonatodes fuscus 

•9. Hcmidactylus lurcicus lurcicus 


10. Leiocephalus carinatus virescens 

1 1. Leiolopisma laterale 

12. Neoseps reynoldsi 

13. Ophisaurus ventralis 

14. Rhineura floridana 

15. Sceloporus undulatus undulatus 

16. Sceloporus woodi 

17. Sphacrodactylus cinereus 

18. Sphacrodactylus notatus 


References: 

Barbour, Thomas. 1921. Sphacrodactylus. Mem. Mus. Comp. Zool., 47:215-278, 
pis. r-26. 

. 1931. A new North American lizard. Copeia, no. 3, pp. 87-89. 

• 193^' Two introduced lizards in Miami, Florida. Copeia, no. 2, p. 1 13. 

, and Charles T. Ramsden. 1919. The herpetology of Cuba. Mem. Mus. Comp. 
ZooL, 47: 69-213, pis. r-15. 

Burt, C. E. 1939' (See Alabama.) 

Carr, A. F . 1940. A contribution to the herpetology of Florida. Univ. Fla. Publ., 
Biol. Ser., 3: i-iv, r-ii8. 

Gdn, Coleman, J. 1940. Docs Eumeces fasciatus (Linnaeus) occur in Florida.^ 
Copeia, no. i, p. 52. 

Grant, Chapman. 1940. The herpetology of Jamaica. II. The reptiles. Bull. Inst. 
Jamaica, Sci. Ser., no. i, pp. 61-148, figs. 1-3. 

overidge, Arthur. 1941. Certain Afro-American geckos of the genus Hemi- 
dactylus. Copeia, no. 4, pp. 245-248. 

Leonhard. 1910. A new genus and species of lizard from Florida. Proc. 
Mus., 39: 33-35, figs. 1-6. 

• 1918. Description of a new snapping turtle and a new lizard from Florida. 
Proc. Biol. Soc. Wash., 31: 89-92. 

GEORGIA: Species Recorded 

Anolis carolinensis Eumeces egregius 

nemidophorus sexlincatus 5. Eumeces fasciatus 

3 umcces anthracinus 6. Eumeces inexpcctatus 
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7. Eumeccs laticeps 10. Sceloporus undulatus hyacinthinus 

8 . Leiolopisma laierale ii. Sceloporus undulatus undulatus 

9. Ophisaurus ventralis 

References: 

Burt, C. E. 1939. (See Alabama.) 

McCauley, Robert H. 1940. A record of Eumeces anthracinus for Georgia. Copeia, 
no. r, p. 50. 

Neill, Wilfred T., Jr. 1940. Eumeces egregius in Georgia. Copeia, no. 4, p. 266. 
Wright, A. H., and W. D. Funkhouser. 1915. A biological reconnaissance in Geor- 
gia. The reptiles. I. Turtles, lizards and alligators. Proc. Acad. Nat. Sci. Phila., 
1915, pp. 107-139, figs. 1-4, pis. I, 2. 

IDAHO: Species Recorded 

1. Cnemidophorus tesselatus tesse- 

latus 

2. Crotaphytus collaris baileyi 

3. Eumeces skiltonlanus 

4. Gambelia wislizenii wislizenii 

5. Gerrhonotus coeruleus principis 

References: 

Cole, A. C. 1932. Analyses of the stomach contents of two species of Idaho lizards, 
with special references to the formicidae. Ann. Ent. Soc. Amer., 25: 638-640. 
Slater, James R. 1941. The distribution of amphibians and reptiles in Idaho. Occ. 

Pap. Dept. Biol. Coll. Puget Sound, no. 14, pp. 78-109. 

Tanner, Wilmer W. 1941. The reptiles and amphibians of Idaho. No. i. Great 
Basin Nat., 2: 87-97. 

ILLINOIS: Species Recorded 

1. Cnemidophorus sexUncaius 

2. Eumeces fasciatus 

3. Eumeces laticeps 

References: 

Cagle, Fred R. 1941. Key to the reptiles and amphibians of Illinois. Contr. Mus. 

National and Social Sci. S. III. Norm. Univ., no. 5, pp. 1-32. pIs- i- 3 - . 

. 1942. Herpetological fauna of Jackson and Union counties, Illinois. Amer. 

id amphibians of Illinois. Bull. Ill- 
and reptiles of the Chicago region. 

> Utal 7 i>is of that paper is U. s. stansburiana. 


Midi. Nat., 28: 164-200, figs. 1-15. 

Carman, H. 1892. A synopsis of the reptiles ai 
State Lab. Nat. Hist., 3: 215-388, pis. 9-15. 
Necker, Walter L. 1939- Records of amphibians 
19^5—1938. Bull. Chi. Acad. Sci., 6: i— 10. 


4. Leiolopisma laterale 

5. Ophisaurus ventralis 

6. Sceloporus undulatus hyacinthinus 


6. Phrynosoma douglassii ornatissi- 

mum 

7. Phrynosoma platyrhinos platyrhinos 

8. Sceloporus graciosus graciosus 

9. Sceloporus occidentalis biseriatus 
10. Uta stansburiana stansburiana 
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. 1939. Revised check list of reptiles and amphibians of the Chicago region. 

Leaflet Chi. Acad. Sci., no. 11, pp. 1-4. 

INDIANA: Species Recorded 

1. Cnemidophorus sexlinealus 

2. Eumeces fasciatus 

3. Eumeces laticeps 

References: 

Coe, John Edwin. 1944. The glass-snake. Chicago Nat., 7: 38-41, figs. 1-3. 

Hay, O. P. 1892. The bairachians and reptiles of the state of Indiana. Ind. Dept. 

Geol. Nat. Res. Ann. Rept., no. 17, pp. 409-609, pis. 1-3. 

Minton, Sherman. 1944. Introduction to the study of the reptiles of Indiana. Amer. 
Midi. Nat., 32: 438-477. 

Myers, George S. 1926. A synopsis for the identification of the amphibians and 
reptiles of Indiana. Proc. Ind. Acad. Sci., 35: 277-294. 

. 1927. Notes on Indiana amphibians and reptiles. Proc. Ind. Acad. Sci., 36: 

337-340- 

Nccker, Walter L. 1939. (See Illinois, both papers.) 

Piatt, Jean. 1931. Herpetological report of Morgan County, Indiana. Proc. Ind. 
Acad. Sci., 40: 361-368. 

IOWA: Species Recorded 

1. Cnemidophorus sexlineatus 4. Eumeces septentrionalis septentrio- 

2. Eumeces fasciatus nalis 

3. Eumeces obsoletus 5. Ophisaurus ventralis 

6. Sceloporus undulatus hyacinthinus 

References: 

Bailey, Reeve M. 1944. Four species new to the Iowa herpetofauna, with notes 
on their natural histories. Proc. Iowa Acad. Sci., 50: 347-352. 

Osborn, Herbert. 1891. A partial catalogue of the animals of Iowa, represented in 
the collections of the department of zoology and entomology of the Iowa Agri- 
cultural College. Bull. Dept. Ent. Iowa Agri. Coll., no. 4, pp. 1-39. 

Scott, Thomas G., and Reuben B. Shendahl. 1937. Black-banded skink in Iowa. 
Copcia, No. 3, p. 192. 

Somes, M. P. 1911. Notes on some Iowa reptiles. Proc. Iowa Acad. Sci., 18: 149- 
154. 

KANSAS: Species Recorded 

1. Cnemidophorus sexlineatus 5. Eumeces obsoletus 

2. Crotaphytus collaris collaris 6. Eumeces septentrionalis scpientrio^ 

3- Eumeces anthracinus nalis 

4- Eumeces fasciatus 7, Holbrookia maculata maculata 


4. Leiolopisma laterale 

5. Ophisaurus ventralis 

6. Sceloporus undulatus hyacinthinus 
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8. Leiolopisma laterale ii, Phrynosoma douglassii brevirostre 

9. Ophisaurus ventralis 12. Sceloporus undulatus hyacinthinus 

10. Phrynosoma cornutum 13. Sceloporus undulatus garmani 

References: 

Brennan, L. A. 1938. A study of the habitat of reptiles and amphibians in Ellis 
County, Kansas. Trans. Kans. Acad. Sci., 40: 341-347. 

Breukelman, John, and Allen Downs. 1936. A list of amphibia and reptiles of 
Chase and Lyon counties, Kansas. Trans. Kans. Acad. Sci., 39: 267-268. 

Burt, Charles E. 1928. The lizards of Kansas. Trans. St. Louis Acad. Sci., 26: i-8r. 

. 1928. Insect food of Kansas lizards with notes on feeding habits. Journ. Kans. 

Ent. Soc., i: 50-68. 

. 1933. Some distributional and ecological records of Kansas reptiles. Trans. 

Kans. Acad. Sci., 36: 186-208. 

. 1935. Further records of the ecology and distribution of amphibians and 

reptiles in the Middle West. Amer. Midi. Nat., 16: 311-366. 

, and Luther Hoyle. 1935. Additional records of the reptiles of the central 

prairie region of the United States. Trans. Kans. Acad. Sci., 37: 193-216. 

Gloyd, Howard K. 1928. The amphibians and reptiles of Franklin County, Kansas. 
Trans. Kans. Acad. Sci., 31: 115-141. 

. 1932. The herpetological fauna of the Pigeon Lake region, Miami County, 

Kansas. Pap. Mich. Acad. Sci., Arts Lett., 15: 389-409, pis. 30-32. 

Hartman, F. A. 1906. Food habits of Kansas lizards and batrachians. Trans. Kans. 

Acad. Sci., 20: 225-229. 

Marr, John C. 1944. (See Texas.) 

Taylor, E. H. 1929. List of reptiles and batrachians of Morton County, Kansas, re- 
porting species new to the state fauna. Univ. Kans. Sci. Bull., 19: 163-165. 

Tihcn, Joe O. 1938. Additional distributional records of amphibians and reptiles 

in Kansas counties. Trans. Kans. Acad. Sci., 40: 401-409. 

, and James M. Sprague. 1939. Amphibians, reptiles and mammals of the 

Meade county state park. Trans. Kans. Acad. Sci., 42: 499-512, pis. 1-3. 


KENTUCKY: Species Recorded 

1. Cncmidophorus sexiineatus 

2. Eumeces anthracinus 

3. Eumeces fasciatus 

4. Eumeces laticeps 


5. Leiolopisma laterale 

6. Ophisaurus ventralis 

7. Sceloporus undulatus hyacinthinus 


References: 

Bishop, S. C. 1926. Records of some amphibians and reptiles from Kentuc y. 

Bur^ci e“ 9;A « .he herpetology of Kentucky. Ante.. Midi. Nat., 

Du 7 y, RaTph?and Raymond S. Williams. . 933 - Notes on some Kentucky amph.b.- 
ans and reptiles. Bull. Baker-Hunt Foundation Mus., no. i, pp. 
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Hibbard, C. W. 1937. The amphibians and reptiles of Mammoth Cave National 
Park proposed. Trans. Kans. Acad. Sci., 39: 277-281. 

Welter, Wilfred A., and Katherine Carr. 1939. Amphibians and reptiles of north- 
eastern Kentucky. Copeia, no. 3, pp. 128-130. 

LOUISIANA: Species Recorded 

1. Anolis carolincnsis 

2. Cncmidophorus sexlincatus 
•3. Crotaphytus collaris collaris 

4. Eumeces anthracinus 

5. Eumeces fasciatus 

6. Eumeces inexpectalus 

References: 

Frierson, L. S., Jr. 1927. Crotaphytus collaris collaris at Taylor Town, Louisiana. 
Copeia, no. 165, pp. 1 13-1 14. 

. 1927. Phrynosoma cornutum (Harlan) in Louisiana. Copeia, no. 165, p. 1 14. 

Mcllhenny, E. A. 1937. Notes on the five-lined skink, Copeia, no. 4, pp. 232-233. 
Strecker, John K., and L. S. Frierson, ]t. 1926. The herpetology of Caddo and De 
Soto parishes, Louisiana. Contr. Baylor Univ. Mus., no. 5, pp. i-io. 

Viosca, Percy. 1931. Amphibians and reptiles of Louisiana. Southern Biol. Supply 
Co., Price list no. 20, pp. 1-12. 

MAINE 

No lizards are known and none appear as likely inhabitants. 

MARYLAND: Species Recorded 

1. Cncmidophorus sexlincatus 4. Eumeces laticeps 

2. Eumeces anthracinus 5. Leiolopisma lateralc 

3 - Eumeces fasciatus 6. Sceioporus undulatus hyacinthinus 

References: 

Bun, C. E. 1931. (See General Literature.) 

Fowler, Henry E. 1925. (See Delaware.) 

McCauley, Robert Henry, Jr. 1939. Notes on the food habits of certain Maryland 
lizards. Amer. Midi. Nat., 22: 150-153. 

—^.1940. A distributional study of the reptiles of Maryland and the District of 
Columbia. Cornell Univ. Abstracts of Theses, 1940, pp. 267-269. 

McClellan, William H., Romeo Mansucti and Francis Groves. 1943. The lizards 
of central and southern Maryland. Proc. Nat. Hist. Soc. Maryland, no. 8, pp. i-j2. 
Taylor, E. H. 1936. (Sec General Literature.) 

MASSACHUSETTS: Species Recorded 

Eumeces fasciatus 


7. Eumeces laticeps 

8. Leiolopisma laterale 

9. Ophisaurus ventralis 
*10. Phrynosoma cornutum 

11. Sceioporus undulatus hyacinthinus 

12. Sceioporus undulatus undulatus 
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Reference: 

Babcock, Harold L. 1930. (See Connecticut.) 

MICHIGAN: Species Recorded 

I. Eumeces fasciatus 
Reference: 

Ruthven, Alexander G., Crystal Thompson, and Helen T. Gaige. 1928. The her- 
petology of Michigan. Mich. Handbook Ser., no. 3, pp. i-x, 1-230, frontis., pis. 
1-19, figs. 1-52. 


MINNESOTA: Species Recorded 

I. Eumeces fasciatus 2. Eumeces scptcntrionalis septentrionalis 

References: 

Brcckenridge, W. J. 1943. The life history of the black-banded skink Eumeces 
septentrionalis septentrionalis (Baird). Amcr. Midi. Nat., 29: 591-606, figs. 1-7. 
Taylor, E. H. 1936. (See General Literature.) 

MISSISSIPPI: Species Recorded 

1. Anolis carolinensis 

2. Cnemidophorus sexlineatus 

3. Eumeces anthracinus 

4. Eumeces fasciatus 

5. Eumeces inexpectatus 

References: 

Allen, Morrow ]. 1932. A survey of the amphibians and reptiles of Harrison County, 
Mississippi. Amer. Mus. Nov., no. 542, pp. 1-20. 

Burt, C. E. 1931. (See General Literature.) 

. 1939. (See Alabama.) 

Cook, Fannye A. 1942. Alligator and lizards of Mississippi. Bull. Miss. State Game 
and Fish Comm., pp. i-v, 1-20. 

Corrington, Julian D. 1927. Field notes on some amphibians and reptiles at Biloxi, 
Mississippi. Copeia, no. 165, pp. 98-102. 


6. Eumeces laticeps 

7. Leiolopisma laterale 

8. Ophisaurus vcntralis 

9. Sceloporus undulatus hyacinthinus 
10. Sceloporus undulatus undulatus 


MISSOURI: Species Recorded 

1. Cnemidophorus sexlineatus 

2. Crotaphytus collaris collaris 

3. Eumeces anthracinus 

4. Eumeces fasciatus 

5. Eumeces laticeps 


6. Eumeces obsoletus 

7. Leiolopisma laterale 

8. Ophisaurus ventralis 

9. Phrynosoma cornutum 

10. Sceloporus undulatus hyacinthinus 
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References: 

Anderson, Paul. 1942. Amphibians and reptiles of Jackson County, Missouri. 
Bull. Chicago Acad. Sci., 6: 203-220. 

Boyer, Dorothy A., and Albert O. Heinze. 1934. An annotated list of the amphib- 
ians and reptiles of Jefferson County, Mo. Trans. St. Louis Acad. Sci., 28: 183“ 
200, figs. 1-2. 

Hurter, Julius. 1911. Herpetology of Missouri. Trans. St. Louis Acad. Sci., 20: 59- 
274, pis. 18-24. 

MONTANA: Species Recorded 

1. Eumeces skiltonianus 3. Phrynosoma douglassii brevirostre 

2. Gerrhonotus coeruleus principis 4. Sceloporus graciosus graciosus 

References: 

Cooper, J. G. 1869. Notes on the fauna of the upper Missouri. Amer. Nat., 3: 
294-299. 

Coues, Elliott, and H. C. Yarrow. >878. Notes on the herpetology of Dakota and 
Montana. Bull. U.S. Geol. Surv., 4: 259-291. 

Rodgers, Thomas, and William L. Jellison. 1942. A collection of amphibians 
and reptiles from western Montana. Copeia, no. i, pp. 10-13. 

Stone, Witmer. 1911. (See Colorado.) 

NEBRASKA: Species Recorded 

1. Cncmidophorus sexlineatus 

2. Eumeces fasciatus 

3. Eumeces muliivirgatus 

4. Eumeces obsolctus 

5. Eumeces septentrionalis septentrio- 

nalis 

References: 

Hudson, George E. 1942. The amphibians and reptiles of Nebraska. Ncbr. Cons. 

Bull., no. 24, pp. i-iv, 1-146, pis. 1-20, maps 1-32 

Marr, John C. 1944. (See Texas.) 

% 

NEVADA: Speaes Reported 

1. Callisaurus draconoides gabbii 

2. Callisaurus draconoides myurus 

3. Cnemidophorus tesselatus tesselatus 

4. Coleonyx variegatus 

5. Crotaphytus collaris baileyi 

6. Dipsosaurus dorsalis dorsalis 

7. Eumeces skiltonianus 


8. Gambelia wislizenii wislizenii 

9. Heloderma suspectum 

10. Phrynosoma douglassii ornatissi- 

mum 

11. Phrynosoma platyrhinos platyr- 

hinos 

12. Sauromalus obesus 


6. Holbrookia maculata maculata 

7. Ophisaurus ventralis 

8. Phrynosoma douglassii brevirostre 

9. Sceloporus undulatus garmani 
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13. Sceloporus graciosus graciosus 

14. Sceloporus magister magistcr 

15. Sceloporus occidentalis biseriatus 

16. Urosaurus graciosus 


17. Urosaurus ornatus symmetricus 
r8. Uta stansburiana stansburiana 

19. Uta stansburiana stejnegeri 

20. Xantusia vigilis 


References: 

Linsdale, Jean M. 1938. Environmental responses of vertebrates in the Great Basin. 
Amer. Midi. Nat., 19: 1-206, figs. 1-12. 

. 1940. Amphibians and reptiles in Nevada. Proc. Amer. Acad. Arts Sci., 73: 

195-257. maps 1-29. 

Richardson, C. H. 1915. Reptiles of northwestern Nevada and adjacent territory. 
Proc. U.S. Nat. Mus., 48: 403-435, 

Ruthven, Alexander G. i 9 ^ 5 ‘ Description of a new Uta from Nevada. Proc. Biol. 
Soc. Wash., 26: 27-29, fig. I. 

, and Helen Thompson Gaige. I9I5* The reptiles and amphibians collected in 
northeastern Nevada by the Walker-Newcomb expedition of the University of 
Michigan. Occ. Pap. Mus. Zool. Univ. Mich., no. 8, pp. 1-33, pis. 1-5. 

Taylor, Walter P. 1912. Field notes on amphibians, reptiles and birds of northern 
Humboldt County, Nevada, with a discussion of some of the faunal features of the 
region. Univ. Calif. Publ. Zool., 7: 319-436, pis. 7-12. 


NEW HAMPSHIRE 


No lizards are known and none appear as likely inhabitants. 


NEW JERSEY: Species Recorded 

1. Eumeces fasciatus 3. Sceloporus undulatus hyacinthinus 

2. Leiolopisma latcrale 

References: 

Conant, Roger, and Reeve M. Bailey. 1936. Some herpetological records from Mon- 
mouth and Ocean counties. New Jersey. Occ. Pap. Mus. Zool. Univ. Mich. no. 
328, pp. i-io. 

Fowler, Henry W. 1907. The amphibians and reptiles of New Jersey. Ann. Kept. 

N.J. State Mus., 1906, pp. 23-250, pis. 1-69, figs. 

Klois, Alexander Barrett. 1930. Notes on amphibia and lacertilia collected at Wey- 
mouth, N.J. Copeia, no, 173, pp. 107-109. 

Streets, J. F. 1914. Amphibians and reptiles observed at Beverly, N.J. Copeia, no. 4, 

p. 2. 

NEW MEXICO: Species Recorded 

1. Cnemidophorus grahamii 4- Cncmidophorus perplexus 

2. Cnemidophorus gularis gularis 5. Cnemidophorus tcssclatus aethiops 

3 . Cnemidophorus gularis octolineatus 6 . Cnemidophorus tcsselatus tcssclatus 



STATE LISTS OF SPECIES AND LITERATURE 


7. Colconyx brevis 

8. Crotaphyius collaris baileyi 

9. Crotaphytus collaris collaris 

10. Eumeces gaigei 

11. Eumeces multivirgatus 

12. Eumeces obsoletus 

13. Eumeces taylori 

14. Gambelia wislizenii wislizenii 

15. Gerrhonotus kingii 

16. Holbrookia maculata approximans 
[7. Holbrookia maculata maculata 

t8. Holbrookia maculata ruthveni 

19. Holbrookia texana 

20. Phrynosoma cornuium 

21. Phrynosoma douglassii hcrnandesi 

22. Phrynosoma douglassii ornatissi- 

mum 
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23. Phrynosoma modestum 

24. Sceloporus clarkii clarkil 

25. Sceloporus graciosus graciosus 

26. Sceloporus jarrovii jarrovii 

27. Sceloporus magisier magister 

28. Sceloporus olivaceus 

29. Sceloporus poinseltii 

30. Sceloporus undulatus consobrinus 

31. Sceloporus undulatus elongaius 

32. Sceloporus undulatus tristichus 

33. Urosaurus ornatus linearis 

34. Urosaurus ornatus levis 

35. Urosaurus ornatus schmidti 

36. Urosaurus ornatus wrighti 

37. Uta stansburiana stansburiana 

38. Uta stansburiana stejnegcri 


References: 

Bailey, Joseph R. 1937. Three additional specimens of Eumeces gaigei. Her- 
pelologica, i : 96. 

Bailey, Vernon. 1913. Life zones and crop zones of New Mexico. N. Amer. Fauna. 
35: i-ioo, pis. 1-16, figs. 1-6, map. 

Hugbee, Robert E. 1942. Notes on animal occurrence and activity in the White 
Sands National Monument, New Mexico. Trans. Kans. Acad. Sci., 45: 315-321. 
map I, fig. 1. 

Burt, Charles E. 1933. (See Ansona.) 

• *935* (See Kansas.) 

— , and M. D. Burt. 1929. (See Arizona.) 

Liule, Elbert L., and |. G, Keller. 1937. Amphibians and reptiles of the Jornada 
Experimental Range, New Mexico. Copeia, no. 4, pp. 216-222. 

Mosauer, Walter. 193a. The amphibians and reptiles of the Guadalupe Mountains 
o New Mexico and Texas. Occ. Pap. Mus. Zool. Univ. Mich., no. 246 pp j-18 

pi. I. t rr > 

Ruthven, A. G. 1907. (See Arizona.) 

Stniih, Hobart M. 1943. The White Sands Earless Lizard. Zool. Ser. Field Mus 
Nat. Hist., 24: 339-344. 

Van Denburgh, John 1924. Notes on the herpetology of New Mexico with a list 
ot species known from that state. Proc. Calif. Acad. Sci., 4th ser., 13: 189-230. 


NEW YORK: Species Recorded 

1. Eumeces anthracinus 

2. Eumeces fasciatus 


3. Sceloporus undulatus hyacinthinus 
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References: 

Bishop, Sherman C. 1918. Note on lizards of New York. Copeia, no. 54, pp. 35-36. 
Clausen, Robert T. 1938. Notes on Eumeccs anthracinus in central New York. 
Copeia, no. i, pp. 3-7, figs. 1-2. 

Hassler, William G. 1927. The fence lizard in the Hudson River Valley. Copeia, 
no. 163, pp. 48-50. 

Taylor, 1939. (See General Literature.) 


NORTH CAROLINA: Species Recorded 


1. Anolis carolinensis 

2. Cnemidophorus se.xlincatus 

3. Eumeces anthracinus 

4. Eumeces fasciatus 

5. Eumeces inexpectatus 


6. Eumeces laticeps 

7. Leiolopisma lateralc 

8. Ophisaurus ventralis 

9. Sceloporus undulatus hyacinthinus 


References: 

Brimley, C. S. 1941. The amphibians and reptiles of North Carolina. Carolina Tips, 
4: 6-7, 10-11, 14-15 (lizards only). 

Burt, C. E. 1939. (Sec Alabama.) 

King, Willis. 1939. A survey of the herpetology of Great Smoky Mountains Na 
tional Park. Amer. Midi. Nat., 21: 531-582, figs. 1-8. 


NORTH DAKOTA: Species Recorded 

I. Eumeces septentrionalis septentrionalis 
Reference: 

Taylor, E. H. 1936. (See General Literature.) 


Ohio. Amer. Midi. Nat., 20: 1-200, pis. 1-26, 


3. Leiolopisma lateralc 

4. Sceloporus undulatus hyacinthinus 


OHIO: Species Recorded 

1. Eumeces fasciatus 

2. Eumeccs laticeps 

Reference: 

Conant, Roger. 1938. The reptiles of 
maps 1-38. 

OKLAHOMA: Species Recorded 

1. Anolis carolinensis 

2. Cnemidophorus gularis gularis 

3. Cnemidophorus sexlineatus 

4. Crotaphytus collaris collaris 

5. Eumeces anthracinus 

6. Eumeces fasciatus 


7. Eumeces laticeps 

8. Eumeces obsoletus 

9. Eumeces septentrionalis obtusirostris 

10. Eumeces septentrionalis septentrio- 

nalis 

11. Holbrookia maculata lacerata 
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12. Holbrookia maculaia maculata 

13. Lcioloptsma laterale 

14. Ophisaurus ventralis 

15. Phrynosoma cornulum 


16. Sceloporus olivaceus 

17. Sceloporus undulatus elongatus 

18. Sceloporus undulalus garmani 

19. Sceloporus undulatus hyacinthinus 


References: 

Burt, C. E. 1935. (See Kansas.) 

Force, Edith R. 1930. The amphibians and reptiles of Tulsa County, Oklahoma, 
and vicinity. Copeia, no. r, pp. 25-39. 

Marr, John C. 1944. (See Texas.) 

Ortenburger, A. I. 1926. A report on the amphibians and reptiles of Oklahoma. 
Proc. Okla. Acad. Sci., 6: 89-100. 

. 1930. A key to the lizards and snakes of Oklahoma. Publ. Univ. Okla. Biol. 

Surv., 2: 209-239, figs. 1-44. 

, and Beryl Freeman. 1930. Notes on some reptiles and amphibians from west- 
ern Oklahoma. Publ. Univ. Okla. Biol. Surv. 2: 175-188. 

Smith, H. M., and A. B. Leonard. 1934. Distributional records of reptiles and am- 
phibians in Oklahoma. Amer. Midi. Nat., 15: 190-196. 

Trowbridge, Albert H. 1937. Ecological observations on amphibians and reptiles 
collected in southeastern Oklahoma during the summer of 1934- Amer. Midi. 
Nat., 18: 285-303. 


OREGON: Species Reported 

1. Cncmidophorus tessclaius tesselatus 

2. Crotaphytus coliaris baileyi 

3. Eumeces skiltonianus 

4. Gambelia wislizenii wislizenii 

5. Gerrhonotus coeruleus principis 

6. Gerrhonotus coeruleus shastensis 

7. Gerrhonotus multicarinatus scinci- 

cauda 


8. Phrynosoma douglassii douglassii 

9. Phrynosoma platyrhinos platyrhinos 

10. Sceloporus graciosus gracilis 

11. Sceloporus graciosus graciosus 

12. Sceloporus occidentalis biseriatus 

13. Sceloporus occidentalis occidentalis 

14. Uta stansburiana stansburiana 


References: 

Anderson, Oscar I., and James R. Slater. 194** Life zone distribution of the Oregon 
reptiles. Occ. Pap. Dept. Biol. Coll. Puget Sound, no. 15, pp. 109-1 19. 

Brooking, Walter J. 1934. Some reptiles and amphibians from Malheur County, 
in eastern Oregon, Copeia, no. 1, pp. 93-95. 

Fitch, Henry S. 1936. Amphibians and reptiles of the Rogue River Basin, Oregon. 
Amer. Midi. Nat., 17: 634-652. 

Gordon, Kenneth. 1939. The amphibia and reptilia of Oregon. Oregon Stale 
Mono., Std. Zool., no. pp. 1-82, figs. 1-54, 


PENNSYLVANIA: Species Recorded 

1. Eumeces anthracinus 3. Eumeces laticeps 

2. Eumeces fasciatus 4. Sceloporus undulalus 


hyacinthinus 



532 


HANDBOOK OF LIZARDS 


References: 

Netting, M. Graham. 1930. The occurrence of lizards in Pennsylvania. Ann. Cam. 
Mus., 19: 169-174. 

. 1939. The reptiles of Pennsylvania. Bien. Kept. Pa. Fish Comm., 1936-1938, 

pp. 122-132. 

Surface, H. A. 1908. The lizards of Pennsylvania. Zool. Bull. Div. Zool. Pa. Dept. 
Agri., 5: 233-264, pis. 30-33, figs. 26-28. 

RHODE ISLAND 

No lizards are known, although Eumeces fasciatus may possibly occur. 


SOUTH CAROLINA: Species 

1. Anolis carolinensis 

2. Cnemidophorus sexlincatus 

3. Eumeces fasciatus 

4. Eumeces inexpectaius 

5. Eumeces laticeps 


Recorded 

6. Leiolopisma laterale 

7. Ophisaurus ventralis 

8. Sceloporus undulatus hyacinthinus 

9. Sceloporus undulatus undulatus 


References: 

Burt, C. E. 1939. (See Alabama.) 

Corrington, Julian D. 1929. Herpetology of the Columbia, South Carolina, region 
Copcia, no. 172, pp. 58-83. 

Jopson, Harry G. M. 1940. Reptiles and amphibians from Georgetown County, 
South Carolina. Herpetologica, 2: 39-43. 

Smith, H. M. 1938. (Sec Alabama.) 

Taylor, E. H. 1936. (See General Literature.) 


SOUTH DAKOTA: Species Recorded 


1. Cnemidophorus sexlincatus 

2. Eumeces fasciatus 

3. Eumeces multivirgatus 

4. Eumeces septentrionalis septentrio- 

nalis 


5. Holbrookia maculata maculata 

6. Phrynosoma douglassii brevirostre 

7. Sceloporus undulatus garmani 


References: 

Boulcnger, G. A. 1882. Description of an apparently new species of lizard of the 
genus Sceloporus. Proc. Zool. Soc. Lend., 1882, pp. 761-762, pi. 56, colored. 

Over, William H. 1923. Amphibians and reptiles of South Dakota. Bull. Univ. 

South Dakota, 23d. scr., no. to, pp. 1-34, pis. 1-18. • c i- 

. ,943. Amphibians and reptiles of South Dakota. 2d ed., rev. Umv. S. UaL. 

Nat. Hist. Studies, no. 6, pp. 1-31, figs- t-20. 

Taylor, E. H. 1936. (See General Literature.) 
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TENNESSEE: Species Recorded 

1. Anolis carolinensis 5 - Leiolopisma bteralc 

2. Eumcces fasciaius 6. Ophisaurus ventralis 

3. Eumcccs incxpcctaius 7 - Sceloporus undulatus hyacinlhinus 

4. Eumeces laticeps 

References: 

Blanchard, F. N. 1922. The amphibians and reptiles of western Tennessee. Occ. 

Pap. Mus. Zool. Univ. Mich., no. 117, pp. 1-18. 

Burt, C. E. 1939. (See Alabama.) 

Cahn, Alvin R. 1939. Anolis carolinensis in Tennessee. Copeia, no. 3, p. 169. 

Jones, J. Paul, and B. C. V. Ressler. 1927. The occurrence of .Anolis carolinensis 
Voight in eastern Tennessee. Copeia, no. 164, pp. 87-88. 

King, Willis. 1939. (See North Carolina.) 

Parker, Malcolm V. 1939. The amphibians and reptiles of Reclfooi Lake and vi- 
cinity, with a key for the separation of species and subspecies. Journ. Tenn. .Acad. 
Sci., 14: 72-101, figs. 1-14. 


TEXAS: Species Recorded 

1. Anolis carolinensis 

2. Cnemidophorus grahamii 

3. Cnemidophorus gularis gularis 

4. Cnemidophorus gularis octolinea- 

tus 

5. Cnemidophorus perplexus 

6. Cnemidophorus sexlineatus 

7. Cnemidophorus tesselatus tessela- 

tus 

8. Coleonyx brevis 

9. Crotaphytus collaris baileyi 

10. Crotaphytus collaris collaris 

11. Crotaphytus reticulatus 

12. Eumeces anthracinus 

13. Eumeces brevilineatus 

14. Eumeces fasciatus 

15. Eumeces gaigei 

16. Eumeces laticeps 

17. Eumeces multivirgatus 

18. Eumeces obsolctus 


19. Eumeces septentrionalis obtusiros- 

tris 

20. Eumeces taylori 

21. Eumcces tetragrammus 

22. Gambelia wislizenii wislizenii 

23. Gerrhonotus liocephalus infernalis 
•24. Hcmidactylus lurcicus turcicus * 

25. Holbrookia maculata approximans 

26. Holbrookia maculata lacerata 

27. Holbrookia propinqua 

28. Holbrookia texana 

29. Leiolopisma laterale 

30. Ophisaurus ventralis 

31. Phrynosoma cornuium 

32. Phrynosoma douglassii hcrnandesi 

33. Phrynosoma modesium 

34. Sceloporus cyanogenys 

35. Sceloporus grammicus disparilis 

36. Sceloporus magister magister 

37. Sceloporus merriami annulatus 


" « reported from Texas by S. S. Flower, Notes on the recent reptiles and 

UnT mi kingdom, Proc. Zod. 

ioc. Und., 1933, pp. 735-851, 1 text fig., map. 



534 


HANDBOOK OF LIZARDS 


38. Sceloporus merriami merriami 

39. Sceloporus oHvaceus 

40. Sceloporus poinsettii 

41. Sceloporus undulatus consobrinus 

42. Sceloporus undulatus hyacinthinus 


43- Sceloporus variabilis marmoralus 

44. Urosaurus ornatus ornatus 

45. Urosaurus ornatus schmidti 

46. Uta stansburiana stejnegeri 
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Proc. Biol. Soc. Wash., 45: 15-18. 
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Mountains. Contr. Baylor Univ. Mus., no. 24, pp. 4-16. 
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Smith, H. M. 1935. Descriptions of new lizards of the genus Sceloporus from Mex- 
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, and Walter J. Williams. 1935. Notes on the zoology of Texas. Baylor Univ. 

Bull., 38 (3): i-vi, 1-69. 

Taylor, Edward H. 1931. The discovery of a lizard Sceloporus torquatus cyanogenys 
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129-132. 

Wright, A. H., and A. A. Wright. 1927. Notes on Sceloporus merriami Stejnegcr. 
Proc. Biol. Soc. Wash., 40: 57-64, pis. 1-3. 


UTAH: Species Reported 

1. Callisaurus draconoides gabbii 

2. Coleonyx variegatus 

3. Crotaphytus collaris baileyi 

4. Cncmidophorus gularis octolineatus 

5. Cncmidophorus tesselatus tessclatus 

6. Dipsosaurus dorsalis dorsalis 

7. Eumeces skiltonianus 

8. Gambelia wislizenii wislizenii 


9. Heloderma suspectum 

10. Holbrookia maculata approximans 

11. Phrynosoma douglassii ornatissi- 

mum 

12. Phrynosoma douglassii ornaium 

13. Phrynosoma platyrhinos platyrhinos 

14. Sauromalus obesus 

15. Sceloporus graciosus graciosus 
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16. Sceloporus magister magister 

17. Sceloporus occidcntalis biscriatus 

18. Sceloporus undulatus elongatus 

19. Sceloporus undulatus tristichus 


20. Urosaurus ornatus wrighti 

21. Uta stansburiana stansburiana 

22. Uta stansburiana stejnegeri 

23. Xantusia vigilis 
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Hardy, Ross. 1944. Some habits of the banded gecko in Southwestern Utah. Proc. 
Utah Acad. Sci. Arts Letters, 21: 71-73. 

Knowlton, George F.^ 1938. Lizards in insect control. Ohio Journ. Sci., 38; 235-238. 
Ruthven, Ale.xander G. 1926. Notes on Utah reptiles. Occ. Pap. Mus. Zool. Univ. 
Mich., no. 179, pp. 1-4. 

. 1932. Notes on the amphibians and reptiles of Utah. Occ. Pap. Mus. Zool. 

Univ. Mich., no. 243, pp. 1-4. 

Stejneger, Leonhard. 1919. The name of the horned-toad from the Salt Lake Basin. 
Copeia, no. 65, pp. 3-4. 

Storey, Margaret, 1940. Xantusia vigilis in Utah and Nevada. Copeia, no. 2, p. 135. 
Stuart, L. C. 1932. The lizards of the middle Pahvant Valley, Utah; materials for a 
study in saurian distribution. Occ. Pap. Mus. Zool. Univ. Mich., no. 244, pp. 
1-33, pis. 1-4. 

Tanner, Vasco M. 1928. Distributional list of the amphibians and reptiles of Utah. 
Copeia, no. 166, pp. 23-28. 

Tanner, Wilmer W. 1944. Notes on the life history of Eumeces sf^iltomanus sk,il- 
tonianus. Great Basin Nat., 4: 81-88. 

Woodbury, Angus M. 1931. A descriptive catalog of the reptiles of Utah. Bull. 
Univ. Utah, 21: i-xii, 1-129, figs. 1-58. 
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Woodbury, Lowell A. 1932. Notes on food habits of three species of lizards from 
Utah. Copeia, no. i, pp. 13-16. 

VERMONT 

No lizards are known and none appear as likely inhabitants. 


VIRGINIA: Species Recorded 

1. Cncmidophorus sexlineatus 

2. Eumeces fasciatus 

3. Eumeces anthracinus 

4. Eumeces inexpectatus 

References: 


5. Eumeces laticeps 

6. Leiolopisma laterale 

7. Ophisaurus ventralis 

8. Sceloporus undulatus hyacinthinus 


Burt, C. E. 1931. (Sec General Literature.) 

Dunn, E. R. 1918. A preliminary list of the reptiles and amphibians of Virginia. 
Copeia, no. 5 3, pp. 16-27. 

»The many papers by Knowlton, Pack, et at. on the food habits of Utah lizards are 

completely. Some arc listed in “Literature Cited.” Without 
qu«uon more 1$ known about the food habits of Utah lizards than of those in any other 
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Hoffman, Richard L. 1944. Eumeccs anthracinus (Baird) in Virginia. Proc. Biol. 
Soc. Washington, 57: 123-124. 

. 1944. Notes on Cnemidophorus sexlineatus in Virgina. Proc. Biol. Soc. Wash- 
ington, 57: 124-125. 

Richmond, Neil D., and Coleman J. Coin. 1938. Notes on a collection ot amphibians 
and reptiles from New Kent County, Virginia. Ann. Cam. Mus., 27: 301-310. 
Taylor, E. H. 1936. (See General Literature.) 


WASHINGTON: Species Recorded 

1. Eumeces skiltonianus 

2. Gerrhonotus coeruleus principis 

3. Gerrhonotus multicarlnatus scinci- 

cauda 

4. Phrynosoma douglassii douglassii 


5. Phrynosoma platyrhinos platyrhinos 

6. Sccloporus graciosus gracilis 

7. Sceloporus occidentalis biseriatus 

8. Sceloporus occidentalis occidentalis 

9. Uta stansburiana stansburiana 


References: 

Cooper, J. G. i860. Report upon the reptiles collected on the survey. Expl. Surv. 
R. R. Route W. Miss. River, 47th and 49th Par., Zool. Rept., pp. 292-306. pis. 
12-17, *9-22. 29, 31. 

Johnson, Murray L. 1942. A distributional check-list of the reptiles of Washington. 
Copeia, no. i, pp. 15-18. 

Owen, Robert P. 1940. A list of the reptiles of Washington. 

Copeia, no. 3, pp. 169-172. 

Slater, James R., and Walter C. Brown. 1941. Island records of amphibians and 
reptiles for Washington. Occ. Pap. Dept. Biol. Coll. Puget Sound, no. 13, pp. 

74 “ 77 - 

Svihla, Arthur, and Ruth Dowell Svihla. 1933. Amphibians and reptiles of Whit- 
man county, Washington. Copeia, no. 3, pp. 125-128. 


WEST VIRGINIA: Species Recorded 

1. Eumeces fasciatus 3 - Leiolopisma laterale 

2. Eumeces laticeps 4. Sccloporus undulatus hyacinthinus 


References: 

Green, N. Bayard. 1941. Amphibians and reptiles of the Huntington region. Mar- 
shall Review, 4: pp. 33-40. 

Netting, M. Graham. 1934. A preliminary list of the amphibians and reptiles ot 

West Virginia. Mimeographed MS., pp. 1-2. 

Wilson, L. Wayne. 1941. An addition to the herpetofauna of West Virginia. Copeia, 

no. 4, p. 268. 

WISCONSIN: Species Recorded 

1. Cnemidophorus sexlineatus 3 - Eumeces scptentrionalis septentno- 

2. Eumeces fasciatus 

4. Ophisaurus ventralis 
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References: 

Gracnichcr, S. 191 1. Some records of Wisconsin lizards. Bull. Wise. Nat. Hist. Soc., 
9: 78-81. 

Pope, T. E. B., and W. E. Dickinson. 1928. The amphibians and reptiles of Wis- 
consin. Bull. Public Mus. Nfilwaukee, 8: 78-81. 


WYOMING: Species Reported 

1. Cncmidophorus sexlineatus 

2. Eumeces multivirgatus 

3. Holbrookia maculata maculata 

4. Phrynosoma douglassii brevirostre 

5. Phrynosoma douglassii ornatissi- 

mum 


6. Sceloporus graciosus graciosus 

7. Sceloporus undulatus clongatus 

8. Sceloporus undulatus garmani 

9. Uta stansburiana stansburiana * 


References: 

Burt, C. E., and Luther Hoyle. 1935. (See Kansas.) 

Cary, Merritt. 1917. Life zone investigations in Wyoming. N. Amer. Fauna, no. 42, 
pp. 1-95, pis. 1-15, figs. 1-17, map. 


Stone, Witmer. 1911. (Sec Colorado.) 

CANADA: Species Recorded 

t. Eumeces fasciatus (Ont.) 

2. Eumeces septcnirionalis septentrio- 

nalis (Manitoba) 

3. Eumeces skiltonianus (B.C.) 

4- Gerrhonotus coerulcus principis 
(B.C.) 


5. Phrynosoma douglassii douglassii 

(B.C.) 

6. Sceloporus occidentalis biseriaius 

(B.C.)» 


References: 

Cad, G. Clifford. 1944. The reptiles of British Columbia. Brit. Col. Prov. Mus., 
Handbook, no. 3, pp. 1-60, ill. 

Cowan, Ian McTaggart. 1936. A review of the reptiles and amphibians of British 
Columbia. Dept. Brit. Col. Mus., 1936, pp. K16-K25. 

Logier, E. B. S. 1939. The reptiles of Ontario. Royal Ontario Mus. Zool. Handbook 
no. 4, pp. r-63, i-ii, pis. 1-7. 

, and G. C. Toner. 1942. Amphibians and reptiles of Canada. Canadian Field- 
Nat., 56: t5-i6. 

Patch. Clyde L. 1934. Eumeces in Canada. Copeia, no. i, pp. 50-51. 


' Listed by Cary, but not elsewhere recorded; very dubious (sec map. p. 496) 
Apparently very dubious. ^ 
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abbotti, Colconyx t ariegatiis, 8o 

Abdominals, aS 

Acacia, 162 

Acrodont, 9 

Activity rhythm, 35 

dcthiopt, Cnemidophorui tetselaUts, viii, 405k, 
406k, 4U, 418, 423, 424, 425P, 508m; 
S516, 528 

Agamidae. 3, 9, 87 
Agamodon eompressus, 431 
allcrna. Lampropelut, 200 
Arnhyuoma ligrinitm, 42 
Amphisbacnidac. 3, 4, 21, 60k, 431 
Anclytropsidae, 3 

Anguidae. 3, 4, 7, 60k. 61k, 436. 437 
key to genera, 438 
Anguioidea, 436 

Anniella. 11, 12, 20, at, 22, 23, 24, 46, 476 
key to species, 477 
pttlchra, 6if 

pulchra nigra. 477k. 479, 481P, 512m; $518 
pulchra pulchra, 477k, 480, 481P. 51am; 
S518 

Anniellidae, 3, 4, 7, 60k, 436, 476 
annulatus, Sceloponu merriami, t8ik, 190, 
>9>P. 49>ni} S533 
Anole, Carolina, 95 
key, 99 

Anolu. 12, 16, 19, 20, 21. 22, 24, 25. 41, 43. 

44i 45. 87k, 92, 93, 144, 179, 318 
key to species, 95 

caroUnensis, 40, 41, 43. 44, 77, 94!. 95kp, 

>oo, 485m; S515, 517, 520, 525, 526, 

530. 533 
‘agrei, 100 

steintgeri, 87f, 95k, 99P, 511m; $521 
Anoia, 288 
Anterior, 30 

anihracinui. Eumeca, 345fk, 372, 373P. 378, 
505m; S515. 517, 521, 523. 524, 525, 

529. 530. 531. 533. 535 
^nthraamts group, kumcccs, 372 
^Pproximans, Holbroo^^ia macuhta, usk, 119, 


I20p, 123, 125, 126, 131, 487m; $516, 
520, 529, 533. 534 
apuj, OpAijjtinu, 466 
.^nsfellig^r, 77 

arhonjf, Xtjniusia, 21, 23, 24, 37, 321 
Auditor) canjl, 24 
Auricular lobules, 24 
Autoioiny, 13 
Axillary pocket, 27 
Azygous, 30 
prefrontal, 20 

somuiica, 431 

baiUyt. Croraphytus coUarts, qof, 91 f, 162, 
t67fk, 170, 171P, 490m; S516, 518, 520, 
522, 527. ?29. 531, 5i.^. 

Bansiu, 464 

Sceloponis ocadcn/it/u. 184k, 239, 24OP, 
49A ^^\ 55 

bcldingi, Cncmidophotu^ hypfrythrus, viii, 
404k, 428, 4^9 P. S5i8 

Dclly patch, 30 
Bicarinatc, 29 
B$pts, 12, 20, 22, 27, 431 
bipoms, 43 2 f 
canalictdatus, 61 1 
sp.. viii, 3, 507m 
htporus, Bip(S, 43 zf 

biseriatus, Scftoporus occtdenfalis, iS5k, 241, 
242P, 279, 494m; S518, S22, 528, 53». 
535 » 536. 537 

bltsirndHii, Phrynosomii Hium tUtt. \iii 
btainviUii, Phrynosomj lorotuumn, viii, 43, 44, 
zSgfk, 293, 294p. 301. 489111; $518 
Bobbing, 45 
Body elevation, 39 
bogerti, CoUonyx variegatus, 80 
hottae, Thomomys bottae, 462 
briichyccrcum, Phrynosomu dougUissM. ^02 
Breeding habits, 33 

breidintiitus, Enmeces, 345fk, 356, 357p. 378, 
503m; S523 

brevtUneatus group, Eumeces, 356 
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brevipcs, Eameces sliiUomanus, viii, 386 
brevirostre , Phrynosoma, viii 
brcvirostre, Phry nosoma dotiglassit, viii, 290k, 
302, 303P, 304, 498m; S520. 524. 527, 537 
brevis, Coleonyx, 63!, 78f, 79fk, 80, 8ip, 485m; 
S5291 533 

hunl{eri, Holhrooki<^, 133 
Burrowing, 46 

calliccphalus, Eumcces, 344k, 345!, 358, 359p. 
501m; $516 

Callisaurus, 20, 25, 29, 37, 45, 46, 89k, 92, 

ii3> >36* I37> 148. 15^ 213, 315 

key to species, 137 
draconoides, Sgf, 145, 146, 163 
draconoides carmcnensis, 141, 143 
draconoides gabbii, 137!, 138k, 139P, 147, 
488m; S516, 518, 527, 534 
draconoides my urns, i3ftk, 140, 145, I46p» 
488m; S527 

draconoides veniralis, viii, 138k, 140, 143, 
146, I47p, 488m; $516 
splendidus, 137 
veruralis ventralis, viii 
campi, Holbroo^ia macuhfa, 121 
Camponotus, 253 
canalictdatus, Bipcs, 61 1 
Cnnthals, 19 
Captivity, 50 
Carinate, 29 

carmcnensis, Call/stwrns draconoides, 141, 143 
Carnivores, 34 

carolinensis, Anolts, 40, 4c, 43, 44» 77* 94^» 
95kp, 100, 485m; S515, 5i7» 520, 525* 
526, 530, 533 
Caudnd, 30 
Caudals, 28 

Ceanoihus celittinus, 448 
Celtic, 162 

cclutinus, Ceanoihus, 448 
Chamaelconidac, 3, 4, 9 
Characteristics of lizards, i 
Chinshiclds, 26 

chiricahuae, Urosaunts ornatus, 257k, 266, 
267P, 496m; S516 
Chirotidac, 432 
Chuckwalla, Gila, 108 
great basin, xo8 
northern. 109 
Ciliaries, 24 

cincreus, SphaerodaclyltiS, 3, 65!, 72k, 73f> 74P> 
491m; S521 
Circumorbilals. 21 

clarkii, Sceloporus ctarkiif xSak, 206, 207P, 
493m; S516. 529 
Claws, 13 
Cloaca, 14 


Cnemidophorus, 4, 27, 39, 56, 58, 151, 226, 
248, 398, 402, 408 
groups: hyperythrus, 428 
sexlinealus, 406, 418 
tessellatus, 418 
key to species, 404 

grahamii, 405fk, 4i9P> 407m; ^528, 533 
gularis, viii 

gularis, viii, 403!, 405k, 406, 407p. 41 
Ai5> 4x8. 420, 422, 425, 506m; $517) 
528, 530* 533 

octoIineaUiS, viii, 404 f, 405fk, 407, 409, 
410P, 413, 414, 426, 506m; S516, 
520, 528, 533* 534 

hyperythrus beldingi, viii, 404k, 428, 429P, 
506m; $518 

hyperythrus, viii, 429, 430 
sehmidti, 404!, 429, 430 
perplexus, viii, 129, 4<>5k» 4o8> 4^9t 4”' 
412, 413P, 420. 423* 424. 507^* 55*6* 
528, 533 

sacl(i gularis, 409 
Qctolineatus, 409 

sexUneatus, 45, 62f, 226, 393* 4^3^* 4^5*'* 
407, 408, 413, 4J5» 4i6p> 507^^5 5515) 
5x7. 520, 521, 522, 523, 524* 525» 526^ 
5271 530* 532) 533i 535* 537 

tesselatus, 163. 404f> 425 

aethiops, viii, 405k, 406k, 41!) 4x8, 423* 
424, 425P, 508m; S516. 528 
melanostethus, 426 
mttndus, 428 

stejnegeri. 406k, 423, 426, 427P» 

$518 

tesselatus, 62!, 404f, 406k, 420, 421, 4229* 
424, 426, 508m; S516) 5x8* 520, 522» 

527, 528, 53X. 533i 534 
Cockroaches, 51 

coertileus, Gerrhonotus, 50, 43 8 » 443 
coeruleus, Gerrhonotus coerttleus, 439!. 442k» 

443i 444P. 5^9ni; $5x8 
coeruleus group, Gerrhonotus, 438* 439* 442 

Coleonyx, 24, 39* 64k* 7® 
key to species, 79 

brevis, 63f, 78f. 79nC) 80, 8ip. 48sm; ^529* 

varicgalus. 79fk. 83P» 485m: S516. 5i8. 527> 
534 

abbot ti, 80 
bogerti, 8o 
utahensis, 8o 
variegatus, 8o 

collaris. Crolaphylus, 159. i73. *74. >75 
collarit. Croiap/iytus eollans. \6yi, 168 P. 

49oni: S517, 520. 523. 525. 526. 529. 53 ■ 

533 

Collecting, 5> 
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Color, change, 37, 41, 43, 96, 97 
function in mating, 33 
illumination effect upon, 41 
pattern, 39 

temperature effect upon, 41 
Coloration, theory of protective, 38 
ihcor>' of thermostatic, 38 
com pres ws, Agamodon, 431 
Conolophus, 107 

consobrinus, Scetoporus undutatus, 163, 185k, 
217, 2i8p. 494m; 5516, 517. 529. 534 

Copubtory organs, 14 
Cordylidae, 3 

cormUtsm, Phrytiosoma, 44, aySf, 289k, 290, 

291P* 309, 497ni; S515. 5*6, 517, 520, 

524, 525, 526. 529» 53*» 533 
coronatnm, Phrynosoma, 2} 
eoucbii, Sceloportis, viii, 178 
Craniad, 30 
Crepuscular, 35 
Crotalus lepidtts l(l*^uberi, 198 
triseriatus pried, 198 

Crotaphytus. 4, ao, 25, 30, 47, 91k, 92, 1561 
158, 159, 166 
key to species, 166 
coUans. 159, 173, 174. 175 

baileyi. gof, 9if, 162, i67fk, 170, 171P, 
490m; $316, 518, 320, 522. 527. 529, 
531, 533. 534 

collaris, ift'ji, i68kp, 490111: 5517, 320, 
523. 525. 526. 529. 330. 533 
{Cambelia) wisUzenii. 159 
retiatlaliu, 88f, 159, i67fk. 173, t74p, 491111; 

*533 
situs, viii 
wislnenii, viii 

Oenosaiira. 23. 25, 34. 39, 43, 92, loi, 103, 
107, 108, 112 

hemilopha. 3, loaf, 103P, 487m 
cyanogenys, Scetoporus, i83fk. 201, 202p, 
492m; S533 

Oefinicions, 17 
Denticulate, 29 
Dibamidae, 3 
Dicrodon, 402 

Diptosattrus. 25. 34. 37. 52, 89k. 92. 101, 
105, 108 

dorsalis dorsatis. 89!, 105!. io6p, 485m; 
S5t6, 518. 527. 534 
dtspanhs, Sedoporus , viii 
fsparilU^ S< eloporus grammicus , 183 k, 193 , 
*94P» 492m; S533 
Dutal, 30 

Distribution, 2 

ditmarsi. Hrynosoma. x, 287. 289k, 297, 298p. 
499ni 


Dorsal, 30 

dorsalis, Dipsosanrus dorsalis, 89 f, I05f, 106 p, 
485m; 5516, 518, 527, 534 
Dorsals, 27 

douglassit, Phrynosoma, 25, 58, 289, 290k, 301, 

304 

douglassit, Phrynosoma dottglassU, viii, 290k, 
299, 30OP, 302, 305, 498m; 5518. 531, 536, 
537 

douglassit, Phrynosoma orbiculare, viii, 301 
Dracaena, 402 
Draco, 45 

draconoides, Calltsaurus, 89f, 145, 146, 163 

Ears, 12 
Eedysis, 3 

Economic importance, 50 
Ectothermic, 3$ 

Egg teeth, 9 
Eggs, 33 

egregius, Eumeees, 342fk. 382, 391, 392p, 394, 
504m; S51S. 521 
egregitts group, Eumeees. 391 
elegans, Holhroohia, viii 
elegant, Sphaerodactylus. y$ 
elong.uus, Sceloporui undulaius, 185k, 22op, 
494m; 5516, 520, 529, 53 i> 535. 537 
Endothermic, 35 
Estivation, 32 
Eublcpharinae, 11, 77 

Eumeees, 4, 11, 20, 22, 23, 24, 26, 34, 56, 
58, 1 80, 335k, 340, 54 if 
groups: anthracinus. 372 
breviltneatus, 356 
egregtus, 391 
fasciaius, 346 
multirtrgattis, 365 
ohsoletus, 362 
sk}Uontanus , 376 
key to species, 341 

anthracinus, 345fk, 37 ^. 373 P. 378 , 505m: 
55 * 5 . 5*7. 521. 523. 524. 525, 52 f), 529, 
530, 53 *. 533. 535 

hrettlineatus, 345fk, 356, 3 S 7 P. 378 , 503m: 

55^3 

eallicephahts, ^44k, 34 sf. 358, 359p, $OMn; 
$516 

egregtus, 342fk, 382, 391. 392p, 394 » 5 ^ 4 ^; 
S515, 521 

fasciattts. 59, 226, 334}, 34if, 344fk, 346k, 
347, 348P. 355. 501m; S515, 517, 520, 
521, 522, 523. 524, 525. 526, 527, 528, 
529. 530, 53 *. 532, 533. 535 . 536. 537 
gaigd, 343k. 365, 366 p. 370 . 37 *. 501m; 
5529. 533 

gilberts gilberts, 3430^, 364. 382, 384^ 386. 
387 P« 388, 390, S5i6. 5*8 
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Eumeces gilberti (cont.) 

placerensit, viii, 343k, 382, 386, 387P, 
390, 503m: S518 
rubricaudatus, viii 
giillulalus, 39, 362 
humilis, viii, 372 

inexpectams. 343k, 346k. 349, 350, 351, 
352P> 503"^: S515. 52t, 525, 526, 530, 

532. 533. 535 
tnornatus, 370 

laliceps, 226, 339. 344fk, 346k, 349, 350, 
352. 353. 35-IP. 502m; $515. 517, 521. 
522, 523, 524. 525. 526, 530, 53*. 532. 

533. 535. 536 
longirostris. 52, 364 

muhhirgaltis, 3351, 343k. 365, 367, 3699. 
502in; 5516, 520. 527, 529. 532, 533. 
337 

ohsoleltis. 39, 34ifk, 362, 363P. 385, 504m; 

$516, 520. 523. 526, 527, 529. 530. 533 
onocrepis. 342k, 393, 394P. 505ni; S521 
rtibricatidalta, viii, 342fk, 344k, 382, 385. 

388, 389P. 503m; S5t8 
septfnlrioTtulii sepiettirionalis. 346fk, 375, 

376P. 378. 505m; S523. 526. 527. 530. 

532. 536. 537 

obliuiroiiris, 345!, 346fk, 377, 379P. 
505m; S530, 533 

skiltonianus, 34, 343k, 380, 381P, 385, 386, 
388, 390, 501m; S518, 522. 527, 531, 

534. 536. 537 
brefipes, viii, 386 

tayhri, viii, 344k. 358, 37*P» 503ni; S529, 
533 

teiragrammus. 62!, 343k, 345k, 358, 360, 
361P, 378. 501m; S533 
Exosliniis, 4 

External auditory meatus, 24 
tube, 12 
Exuviation, 5 
Eyelids, ii 
Eyes, 10 

Families, key to, 60 
list, 3 

fasda/tis. Eumeees. 59, 226, 334!. 34*^. 344fk, 
346k, 347, 348P. 355. 50»m; *5*5. 5>7. 
520, 521, 522, 523, 524, 525, 526, 527, 
528, 529, 530. 53*. 532. 533. 535. 536. 

537 

fafdufus group, Eumeces. 340 

iasdatus, Scetoporus unduhttu. viii, 494m 

Femoral pores, 13 

Fcyliniidae, 3 

Fingers, 13 

fiumana. Laeerla fiumana. 40T 


fiumana, Lacerta melisseUentis, viii, 3, 398, 
399P 

flanlenta, Holbroo/(/a maculata, 126, 128, 129 
ftoridana, Rhineura. 6of, 434!, 435P, 507m; 
$521 

flortdaniis, Scehporus, viii 
floridanus, Scetoporus spinosus, 206 
Folklore, 48 
Food, 34 

how to raise, 50, 51 
Irenatus, Hemidactylus, 64 
Frcnocular, 23 
Frontal, 20 
ridges, 20 

frontale, P/irynosoma blainvilUi, viii 
froniale, Phrynosoma coronatum, viii, 63!. 

289fk, 295, 296P, 498m; S518 
Frontonasals, 19 
Frontoparictals, 20 

fiiscus. Conatodes, 3, 65!, 66, 67P, 511m: $521 

gabbii. Catlisaurus dracorioides, 137!, 138k, 
I39P. >47. 488m; $516, 518, 527. 534 
gasgei, Eumeces. 343k, 365, 366p, 370, 37>. 

501m; S529, 533 
Cambelia, 13, 91k. 92. 156, 158 
key to species, 159 
situs, 166 
ivistizenii, 37, 280 

situs, viii, 159k, 164, iS^p. 489m; $518. 

520 

wislizenii, viii, 91!, 158!, 159k, i6op, 164. 

489m; 5516, 518, 520, 522, 527. 529. 

53‘. 533. 534 

garmani, Scetoporus undutatus, 185k, 228, 
229 P, 494 >n: *520. 524. 527. 53 >. 532 . 
537 

Gecko, ashy, 73 
ground, desert, 80 
lesser, 80 
San Diegan, 80 
Tucson, 80 
Utah, 80 
variegated, 83 
reef, 75 
tubercular, 69 
warty, 71 
yellow-headed, 66 
Geckos, 64 

American ground, 78 
artiodaciyl, 68 
leaf-toed, 70 
least, 72 
padless, 65 
true, 65 

Ceckpbielta texana, 206, 227 
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Gekkonidac, 4» *8, 6ik, 63k, 64 

key to genera, 64 
Gekkoninac, 1 1 » 65 

GtrrhonotuSf i6, 18, 19* 20» 21, 22» 23» 47> 
48, 56, 58. 437* 438k, 47* 
groups: cocrtiUut, 438, 439, 44^ 
imbricalm , 438, 464 
liocephalus » 438, 462 
key to species, 440 
coeruUus , 50, 438, 443 
cocruUus , 439^* 44ik, 443» 444P. 509^^; 
$518 

palmcri, 253, 442k, 44^, 447p. 509ni; 
$518 

pnWpiV, 442k, 448, 449P* 509*^1; 55>8 v 
522, 527* 53*. 536* 537 
ihastensis, 442k, 448, 450, 4Stp» 5^9^* 
S5>8, 53* 
utahtnsii, 442 
imbrtcatui Itvicollis, viii 
infernatis, viii 

44*. 442, 45^» 453P. 509^; *5*6. 529 
UfUoHis UvicoUis, viii, 3, 440k, 44 if, 464, 
465P, 5iom 

Wocephalus m/erna/fV, viii, 46, 62!, 44ofk, 
463?! 465. 5**ni; S533 

muhicarinatus, 50, 438, 439, 443 

muUicarinatus, 442k, 454, 45Sp» Siom; 
S 5]8 

scindcauda, 85, 442k, 457* 458p, 5 tom; 
*518. 53*. 536 

webbii, 442k, 460, 46 ip, 510m; $518 
tcincicatida webhii, 244 
Gerrhosauridae, 3 
giganuus, Glyptosaurus, 4 
gilbati, Etmtees gilbfrti, 343fk, 364, 382, 384, 
386, 387P, 388, 390, 503m; 5516, 518 
Glands, 13 

glaucus, Sphaerodactylus, 75 
Glypiosaurus giganttus, 4 
Gonatodes, 65k, 66 
fusciu, 3, 65f, 66, 67P, 511m; S521 
gracilis, Sceloporus graciostis, t83k, 251, 252P, 
49501; 5518. 531, 536 
graciosus, iScWoporri/, 89f, 163 
gradosus group, Scelopoms, 248 
graciostis, Sctloponis gradosus, 183k, 248, 249P, 
25*. 49501; S516, 518, 520, 522, 527, 528, 
,529, 53*. 534. 537 

graaosus, Vrosaums, viii, 9of, 2 $y{k, 259, 26op, 
270. 274, 275, 49sm; $5:6, 518, 528 
gradosus, Urosaurus ornatus, viii 
gr < thamti , Cncmidophorus , 405fk, 419P, 407m; 
5528, 533 

^rnmtctis group, Sceloporus, 193 
Granular, 29 

Groups of lizards, a 


Growth rate, 34 
Gulaf fold, 27 

gulads, Cncmidophorus, viii 
gularis, Cncmidophorus gulans, viii, 403^. 
405k, 406, 407p, 411, 415. 4*8, 420, 422, 
425, 506m: S5*7. 528, 530, 533 
gtildris, Cncmidophorus sad^i, 409 
Gulars, 26 

gutsulatus. Etimeccs, 39, 362 

Habitats, 30 
Hatching, 10 
Heat tolerance, 36 

Hclodcrma, 4, 9, 14, 15, 22, 26, 35, 47, 48, 
47* 

horrtdum, 471 

suspcctum, 8p, 63f, 471, 472, 473P, 512m; 
S516. 527. 534 

HelodermUlae, 3, 7, 18, 63k, 436, 471 
Hemidaciylus, 6sk, 70 
frenatus, 64 
turdcus, viii 

turdcus, 3, 65f, 7»P. 485*0: *521, $33 
Hemiergis, 335, 336 

hemilopha, Ctenosaura, 3, loaf, t03P, 487m 
Hemipenis, 14 

henshawi, Xantusia, 322fk, 324, 325P. 49901* 
$518 

Herbivores, 34 

hcrnandtsi, Phrynosoma orbtcularc, viii 
hesperis. Via stanshuriana. 277fk, 279, 281, 
282P. 284, 496m; $518 
Hibernation, 32 
History of lizard study, 54 
Holhrooki ^^. 12, 20, 24, 29, 46, 56, 89k, 92, 
113, 114, 137 
key to species, 115 
bunl{cri, 133 
elegans, viii 
laccrata, viii 

maculata, 113, 124, 129, 131, 163 
. approxhuans, 115k. 119, i2op, 123, 125, 
126. 131, 487*11; S5t6, 520, 529, 533, 
534 

campt, 121 

flauUnta, 126, 128, 129 
laccrata. viii, 115k, 122, t23p, 48701; 
*530. 533 

maculata, ll4f, it 5k, li7p, tii). 121, 123, 
124, 125, 126. 129, 487m; S520, 523, 
527. 529. 53*. 532. 537 
p«/c*Ara, viii, 115k. 124, I25p, 131, 487111; 
5516 

ruthveni, viii, l l$k, 126, t27p, 414. 487111; 

*529 

thermophila, viii, 881, 115k, 129, ijup, 
I3lf, 487m; S516 
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Holbroo^ia (coni,) 

propinqua, viii, 113, 115k, 124, 132P, 487m; 
S533 

propinqua, viii 
sionei, viii 
pulchra, viii 

texana, 51, 88f, 113, 114, 115k, 124, 134, 
I35P. 140. 487m; S516, 529. 533 
Horn io thermic, 35 
Hoopsnake, 49 
horridttm, Heloderma, 471 
humdis, Eumeces, viii, 372 
hyacinthinus, Sccloporus undulatus, viii, 185k, 
214, 216, 222, 223P, 418, 494m; $515, 
5*7> 520, 521, 522, 523, 524, 525, 526, 
528, 529» 530. 531* 532, 534* 535. 536 
hyperythrus, Cnemidophorm hyperythrus, viii, 
429, 430 

hyperythriit group, Cmmidophorus, 428 
HypsigUna ochrorhyncha ochrorhyncha, 280 

Iguana, 45* 10 1, C07 
Iguanas, false, 101 
Iguanidac, 3, 4, 7* 16. 24, 63k, 87 
key to genera, 87 
Iguanids, 87 
Imbricate, 29 

imbricatus group, Gerrhonotus, 438, 464 
mcxpcctatus. Ettmc<cs, 343k, 346k. 349, 350, 
35 >. 352P. 503m; S515. 521, 525. 526. 
530. 532. 533. 535 
tnfernalis, Gerrhonotus, viii 
in ff malts, Gerrhonotus Uoccphalus, viii, 46, 62!, 
44ofk, 463P, 465, 511m; $533 
Infra ^antcbrachiats, 28 
InfrabrachtaU, 28 
[nfracarpals, 28 
Infrafcmorah, 28 
Infralabials, 25 
Infratarsals, 29 
(nfratibials, 29 

inornata, Unta. 149k, I50p, 155, 156, 487m; 
$518 

ffiornaius, Eumeccs, 370 
Insccrivorcs, 34 
Intcrfcmorals, 28 
Intcrfrontonasal, 19 
Intcroccipital, 21 
Interorbitals, 20 
Interparietal, 20 
Intcrnasals, x8 

Jacobson's organ, 10 
jarrovii, Sceloporus, viii 

^arrovii, Sceloporus jarrovii, viii, 183k. 19^9 
197P* 49*ni; $516, 529 
JubaU, 22 


{irtgii, Gerrhonotus, 441, 442, 452, 453P, 509m; 
$516, 529 

hlaubcri, Crotahts lepidus, 198 

Labiomentals, 26 
lacerate, Holbroohia, viii 
laeerata, Holbrookia maculosa, viii, 115k, 122, 
I 23 P* 487m; S530, 533 
Laceria, 398, 515 

melissetlensis fiumana, viii, 3, 398, 399P 
muralis fiumana, 401 
Lacertidae, 3, 7, 63k, 398 
Lamellae, 28 
Lampropelus alterna, 200 
zonata, 280 
LamprophoUs, 336 
Lanthanotus, 472 
Lateral, 30 
fold, 28 

nuchal pocket, 25 

laterale, Ixtolopisma, viii, 226, 334f, 33 sL 336L 
337P> 500tn; $515, 517* 521. 522, 523* 
524, 525, 526, 528, 530. 53*. 532. 533. 
535. 536 

lateralis, hlaslicophis. 244 
Laterals, 27 

laticeps, Eumeces, 226, 339, 344fk, 346k, 349* 
350, 352, 353, 354P. 502m; $515. 517. 
521, 522, 523, 524, 525. 526, 530. 53*' 
532, 533. 535. 536 
Leaf-toed section, 93 
Legs, 12 

Leiocephalus, 91k, 92, 318, 319. 5*5 
carinatus virescens, 3, 319; $521 
Leiolopisma, ii, 23, 24, 34. 46* 335k* 340* 

378. 390 

laterale, viii, 226, 334f> 335f. 336*. 337P. 
500m; $515, 517. 521* 522, 523. 524. 
525, 526. 528, 53<>* 53*. 532* 533. 535. 

536 

untcolor, viii, 339 

levicollis, Gerrhonotus mbricatus, viii 
Uvieolhs, Gerrhonotus levicollis, viii, 3. 44^»k. 
44 if, 464, 465P, 5*om 

levtt, Vrosaurui ornotus, 256f, 258k, 266, 496m, 

S529 

Life history, 30 

Limbs, 12 f 

linearis, Urosaurus ornatus, 257!, 259k, 20 , 
268, 269P, 271. 273 ' 274. 275 . 496**^^ 
$516, 529 

Itocephalus group, Gerrhonotus, 438, 462 
Lizards, alligator. 438 
northern, 448 
Oregon, 457 
rcd'backed, 454 
San Diego, 46® 
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San Francisco, 443 
Shasta, 4$o 
sierra. 446 
smooth -necked, 464 
sonoran, 452 
Texan, 463 
Utah, 442 
beaded, 471 
bunch grass, 191 
collared, 166 
eastern. 168 
reticulate, 173 
western, 170 
crested, 105 
Bahaman, 319 
keeled, 319 
northern, 106 
earless, 114 

band-tailed, 122 
bleached, 126 
greater, 134 
keeled. 132 
mountain, 124 
northern, 115 
speckled, 119 
western, 129 

fence, Channel Island, 239 
northern, 222 
Pacific, 236 
southern, 217 
western, 241 
Yosemite, 244 
footless, black, 479 
silvery, 477 
glass-snake, 466 
gridiron-tailed, common, 138 
eastern, 146 
northern, 145 
horned, 287 
bleached, 311 
Californian, 295 
desert, 3*3 
flat-tailed, 308 
hornless, 297 
pigmy, 299 
regal, 316 
San Diego, 293 
short-, desert, 305 
eastern, 302 
mountain, 304 
Salt Lake, 307 
Texan, 290 
lateral fold, 437 
leopard, 158 
common, 159 
San Joaquin, 164 
Merriam s canyon, 188 


mountain, 190 
mesquite, 193 
mountain, northern, 251 
southern, 254 
night, 32* 

Arizona, 323 
desert, 330 
granite, 325 
Island, 327 
plate -bellied, 321 
plateau, northern, 220 
southern, 231 
striped, 234 
prairie, northern, 228 
southern, 217 
ringed, 431 
sagebrush, 248 
scaly, blue. 20 x 
red, 198 
Yarrow’s, 196 
scrub pine, 246 
shovel -snouted legless, 476 
spiny, Clark's, 206 
desert, 21 X 
granite, 208 
Texan, 204 
Texan roscbcllied, 186 
venomous, 471 
worm, Arizona, 432 
Florida, 433 
two-legged, 431 
Locomotion, 4^ 

Longevity, 34 

hngsrostris, Eimierer, 52, 364 

Lorcals, 22 

Lorilabials, 22 

Lit pin us obtusHobus, 254 

LygosQma, 335 

Mabuya, 340 

maetthta, Holbrookia. 113, 124, 129, 131, 163 
maculaia, Holbrool(ia maculata, it4f, xrsk, 
II7P, 119. 121, 123, 124, 125, 126, 129, 
487m; S520, 523, 527* 529. 53*. 537 

maadosus S<flopOTus, 179 

magistery Sctloporm, viii, 37, 163 
magisur, Sceloporus magister, viii, 182k, 208, 
210, 2X1, 2i2p, 493m; $516, 518, 520, 
528, 529, 533, 535 

marmorotus, Sceloporut fariabiliSy iSifk, i86p, 
49*ni; S534 

Masticophis flagellum piceus, 214 
lateralis, 244 
taeniasiis taeniatus, 234 
Mating behavior, 33 

m‘caUii, Phrynosoma. 37, 288, 289k, 308, 309f, 
iiop, 497m; S516, 518 
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Mealworms^ 51 

mfarnsi. Streptosaurus, 37^ 9of, 175, \ I77p, 

26o> $518 

Measurements, 29 
Median, 30 

melanostcthus, Cnemidophorus USiclatus, 426 
Mental, 25 

merriami group, Sccloporus, 179, 187 
merriami, Scetoporus merriami, 181k, x8S, 
189P, 49ini; S534 
Mcsoptychials, 27 
Metachrosis, 41 

micTolcpidotus, Sceloporus grammiats, i84f 
microscutatus, Urosaurns, 37, 9 if, 257k, 262, 
495^1; 5518 

modcsium, 298k, jnp, 312^, 498mt $5 16, 520, 
5^9* 533 

modcstnm, Phry nosoma. 298k, 31 ip, 

498m; 5516, 520* 529. 533 
Mosasauridac, s 
Moulting, 5 
Mucronate, 29 

multicannalns. Cerrhonoftts, 50, 438, 439, 443 
muUicarinatus, Cerrhonotus mulucarinatus, 
442k, 454, 455P, 510m; $518 
muhirirgatus, Eumcces, 335/, 343k, 365, 367, 
369P, 502m; S516, 527, 529, 532, 533, 537 
muhtvirgatus group, Bumeccs, 365 
m and us, Cuemidophorus icsseltuus, 428 
myurus, CalUsaurus draconoides, 138k, 1 40* 
r45i 146P, 488m; S527 

Nasal, 22 

Ncoseps, 4. 20, 21, 22, 23, 24, 45, 46, 334k, 
395 

reynoldsh 3341, 395^ 396p, S^Sni; S521 
Ncotoina, 238 

nevadensts, Vta stansbunana, 278, 279, 281 
nigra. Anntella ptdehra, 477k» 479> 481 p, 512111; 
$518 

notata, Uma notata, I49fk, 154, I55P» *5^* 
487m; 5516, 518 

noiaitts, Sphaerodactylui, 3, 62!, 72k, 73^* 75^ 
76p, 4y3ni; 55 15 
Notched, 29 
Nuchal pocket, 25 
NuchaU, 22 

obestts, Sauromatus. loof. iiop, 486m; S516, 
518, 5271 534 

obestts, Sanromalus obesus. 108 

obsoletus. 39, 34tfk, 362, 363P» 5t>4iTi; 

$516, 520, 523. 526, 527, 529. 53^* 533 
ob sole/ us group, Ett meres. 
obtusHobus. Luptnus, 254 

ob/usirostris. Eu meres sep/efurtonahs, 34 5** 
346fk, 377, 379P* 5«^5^; ^53<>» 533 


occidentalis, Sceloporus. 34, 50 
occidentalis, Sceloporus occidentalis, 185k, 236, 
237P, 240, 494m; 5518, 531, 536 
Occipital, 21 

ochrorhyncha, Hypsiglena ochrorhyncha, 280 
oc/olineafus, Cnemidophorus gu laris, viii, 404 
405fk, 407, 409, 410P, 413, 414. 4^6, 
506m; S516, 520, 528, 533* 534 
octolineatus, Cnemidophorus sac/(i, 409 
Ocular, 24 

olitaceus, Sceloporus, viii, 184k, 204P, 493m; 
55^9* 53 >* 534 

onocrepis, Eumeces, 342k. 393, 394P* 5^5^* 
S521 

Ophtsaurus. 12, 19, 22, 23, 28, 46, 49, 437* 
438k, 466, 471, 476 
apus. 466 

fen/ralis, 6of, 466, 467f, 468P, 511m; S515, 
517, 521, 522, 523, 524* 5^5* 526, 527. 

530* 53^* 532, 533* 535* 53^ 

Ophiseps, 1 1 

Opuntia. 213, 318. 358, 378 
orbiculare. Phrynosoma, 301, 302 
orcutti. Sceloporus. iSafk, 208, 209p, 493^ » 
S518 

ornaSissi mum. Phry n oso ma d ouglassu . v 1 11 , 
290k, 301, 305, 3o6p, 307, 308, 498m; 
5516, 5^0* 522* 527* 5 ^ 9 * 534 * 537 
ornaUssimum. Phrynosoma orbiculare, viii 
orfiatum, Phrynosoma douglassii. viii, 29^>k, 
307P, 498m; S 534 

ornatum, Phrynosoma orbtculare, viii, $01 
ornatus, Urosaurus, 271 

ornatits. Urosaurus ornatus, 257k* 2641 265?* 
275, 496m: SS34 
Ostcoderms, 7 
Oviparous, 34 
Ovoviviparous, 34 


Paltguana, 4 , 

palmers. Cerrhonotus coeruleus. 253, 442k* 

446, 447P* sogni; S518 
Pal|)cbral$, 24 
Parietal eye, 21. 41 
Parietals, 21 
Patch, 30 
Pavimentous, 29 
Pectorals, 27 

Perodipus. 164 , 

perplexus. CneniiJop/ionis. viii, 129. 405^. 
408. 409. 4>>. 4«2» 4>3P' 420- 423. 4*4. 
50701: 5516, 528, 533 
Petrosaurns, 92, 156 

Phrynosoma. 4. 12. 21, 24, 25. 26, 27. 34. 
41. 43. 44. 46. 47. SRk, 92. 180. 287 

key lo species, 288 



INDEX 


553 


tlainiillii blainiillii. viii 
frontalf, viii 
bretirostre, viii 

(ornutuni, ^4, 287!, 289k, 290, 29IP, 309, 
497m: S515. 5'6- 5*7. 520. 524. 525. 
526. 529, 531. 535 
(oronaturyt, 25 

blaint'illti, viii, 43» 44 * 289fk, 293, 294pv 
301, 498rn; S518 

froniale, iu, 63!, 289fk, 295, 296P. 498m: 
$518 

ditmarsi. x, 287, 289k, 297, 298P, 499m 
donglasfii, 25, 58, 289, 290k. 301. 304 
brdchycfr^um, 302 

bretirostre, viii, 290k, 302, 303P, 304, 
498m; $520, 524, 527, 537 
dougltissii, viii, 290k, 299, 300|), 302, 305, 
498m; S518, 53 ^ 536. 537 
hernandesi, viii, 289f, 290k, 299, 302, 
304P, 305, 498m; $516, 529. 533 
ornasissimHin, viii, 290k, 301, 305, 3o6p, 
307, 308, 498m: $5*6, 520, 522, 527. 


5^9. 534. 537 

omaHim, viii, 290k, 307P, 498m; $534 
37, 288, 289k, 308, 309f, 3 1 op 
497m; 8516, 518 

modestum, 289k, 3iipi 3t2f, 498m; $516 
520. 529, 533 
orbicttlare, 301, 302 
douglassii, viii, 301 
hernandesi, viii 
or nasi SSI m um, viii 
ornatum, viii, 301 
platyrhinos, 163 

platyrhinos, 290k, 308, 313, 314P, 315I 
499m; $516, 518, 522, 527. 53*. 53*1 
536 

solare, 288fk, 316, 3i7p, 498m; $516 
^hyllodactylus, 19, 65k. 68 
tuberculcsus, 65f, 68f, 69p, 511m; $518 
^hyllorhynchus, 85 
pkesis, MsuSicophis flagcltum, 214 
placerensis, Euffteces gilberti, viii, 343k, 38: 

386, 387P, 390, 503m; 5518 
plater hi nos, Phrynosoma, 163 
platyrhinos, Phrynosoma platyrhtuos, 290^ 
308, 313, 314P, 3i5f, 499m; $516, 52: 
527, 53l> 534. 536 
Hcurodonr, 9 
Poikiloihcrmic, 35 
poinsfUii group, Sceloporus, 196 
Posnscstii, Sceloporus. 47, i83fk. 198, 1991 
. 492m; 5516, 529, 534 
Poison, 9, 

Polyglyphanodonudac, 4, 5 
Porclcss utiform section, 318 
Posianals, 28 


PostanicbrachiaU, 28 
Postbrachials, 28 
Poj.tcligiul$, 28 
Posterior, 30 
Postfcmoral pocket, 27 
Poslfcmorals, 28 
PosCgcnial, 26 
Po&tintcrnasals, 19 
Postbbials, 23, 25 
Postmcntals, 26 
Postnasah, 22 
Postocular spine, 21 
Postoculars. 23 
PostrictaK 25 
Postrostrals. 18 
Post^uboculars, 23 
Posttibiuls, 29 
ro/4i»iop/riV 378 

Prcanal pores, 13 
Prcanals, 27 
Prcanicbrachials, 28 
Prcbrachials, 28 
Prcdigitals, 28 
Prcfcmorals, 28 
Prcfrontals, 20 
Prcgular folds, 27 
Preintcrnasals, 19 
Prcnasal, 22 
Prcocular, 23 
Preserving, 53 
Prcsuboculars, 23 
Pretibiah, 29 

prices, CroSaliiS tnscriatus, 198 

principis, Cerrhonotus cocnileiis, 442k, 448, 

449 P. 509m: 5518, 5^^. 527. 53 *. 536. 537 
propinqttd, Holhrool(ia, viii, 113, C!$k, 124, 
132P, 487m; $533 

propin qua, Holbrookin pro pin qua, viii 

Protective reactions. 47 

Proximal, 30 

Ptychosoon, 77 

pulchra, Anniella, 61 f 

pulchra, Anniella pulchra, 477k, 480, 48 1 p, 
5i2in; S518 

pulchra, Mothrook^ia, viii 

pulchra, Holbrookia niaculata, viii, 115k, 124, 
I25P, 131, 487m; $516 
Pupil shape, x 1 
Pygopodidae, 3 

pyrrhocephaluf group, Sceloporus, 179 

Raccrunners, American, 402 
black-chcstcd, 424 
checkered, 419 
European, 398 
orangC'throated, 428 
six-lined, 415 
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Raccrunncrs {cont,) 
spotted, eastern, 406 
western, 409 
striped, little, 412 
tessellated, common, 421 
western, 426 

rcticulatus, Crotaphyius, 88f, 159, i67fk, 173, 
I74P, 49ini; 5533 

rcynoldsi, Ntoseps, 334^ 395!, 3969, 505m; 
S521 

Rhinctira, 4, 12, 18, 20, 21, 26, 34, 46, 433, 

476 

ftoridana, 6o£, 434!, 435P» 507m; 5521 
Rictus oris, 25 

rh ersiana, Xanutsia, 6 if, fiif, 322fk, 327, 328p, 
329P. 499n^; S518 
Rock-lizard section, 156 
Rostral, 18 

ruhricaudatus, Eumeces, viii, 342fk, 344k, 382. 

385» 388, 389P, 50irr\\ $518 
rtfhricitndattfs, Enmcccs viii 

Rugose, 29 

rnf/nmi, Hoi/>roof(/a maculata, viii, 115k, 126, 
127P, 414, 487m; $529 

Sitgrft, Atiohs, 100 
Salsola pcstifer, 280 
Sand-lizard section, 113 
Sator. 92, 178, 179 
Saurolo^ists, 54 

Stturomalus, 18, 34, 47, 52, 88k, 92, loi, 108 
key to species, 108 

oh^SHS, 8p, 88f, loof, 1 1 op, 486m; 5516, 518, 

5271 534 
ohesus, 108 
turnidus. 108 

iiidaris group, ScAoporus, 191 
Seales, 7 

general features of, 29 

Si^loportis, 17, 19, 22, 25, 26, 27, 34, 56, 87, 
91k, 92, 93‘ t78, I79» ^7*. 288, 3^7. 
340, 452 

groups: gractosui, 248 
grammutiSt X93 
nuiculosus, 179 
mcnuwii, 179, 187 
potnscUn, 196 
pyrrhocephaltts, 179 
scalaris, 191 
spiuosus, 203 
torquatas, 196 
uudulattts, 214 
variahilts, 178, 185 
key to species, 181 

darkii chrkii. 182k, 206, 207?, 493^: S516. 

529 


concha, viii, 178 

cyanogenys, i83fk, 201, 202p, 492ni; S533 
dijparilis, viii 
floridanus, viii 
graciosus. Sgf, 163 

gracilis, 183k, 251, 252P, 495m; S518, 

531. 536 

graciosus, 183k, 248, 249P, 251, 49Sm; 
5516. 518, 520, 522, 527, 528, 529. 
531. 534. 537 

vandenburgianvs, 184k, 254, 255P, 495m; 
s^iS 

gratnmicus disparilis, viii, 183k, 193, 194P. 
492m; S533 
micToUpidotus, I84^ 
larrorii, viii 

iarrovii, viii, 183k, 196, 197P, 491m; S516, 

529 

niagister, viii, 37, 163 
magifter, viii, 182k, 2c8, 210, 211, 2i2p, 
49301; $516. 518. 520. 528, 529, 533. 
535 

merriami annuhfus, i8ik, 190, 19IP. 49ini: 
S533 

mernann, i8ik, 188, 189P, 49Jni; *534 
occidentalis, 34, 50 

hecki, 184k. 239, 240P, 494m; S518 
hiscriatiis, 185k, 241, 242P, 279, 494"'! 

S518, 522, 528. 531, 535. 536. 537 
occidentahs. 185k, 236, 237P, 240, 494"'! 
S518. 53». 536 

laylori. 185k, 244, 245P. 494"'! *5*^ 
ohiacciis, viii, 184k, 204p, 493111; S529, 531. 


orculli. i82fk, 208, 209P, 493"'! *5>8 
poinseUti. 47, i83fk, 198, I99P. 492"'! 

529. 534 

(calaris slerini, i8ik, i9«. *92P. 235. 49*"'! 
$516 

(pinosus, viii, 206 
fiondamis, 206 
iindiilalns. 179, 248 

consohriniis, 163, 185k, 217, 2i8p, 494"'. 
S516. 5>7. 529. 534 

elongalus, 185k, 220p, 494»"! *5'°, 520- 

529. 53». 535. 537 
Idscialiis, viii, 494m 

garmani, 185k, 228, 229P, 494"'! *520> 
524. 527. 53'. 532. 537 
hyacinthinus. viii, 185k, 214, 216, 222, 
223P. 4«8. 494'''! S515. 5'7. 52°. 
521, 522, 523, 524. 525. 520. 52''- 
529, 530, 53«. 532. 533. 534. 535- 
536 

tristichus, viii, 185k, 13 * » ^3 494^* 
$516, 520, 529, 535 , 

andidaftu, viii, i8of, i8^k, 185k, 20 , 
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214, 215 P, 494m: S515. 521. 522, 525. 
526. 532 

virgatfu. viii, 185k, 193, 234 . 235 P* 494 '«: 
$516 

cariaiilis marmoratus, iSifk, i86p, 49101; 

5534 

woodi, 6 sU 185k, 246, 247 Pi 49301; s$2l 
5 chntiJ/i, CnemiJophorus hyperythrus, 40 4f, 
4>9» 430 

schmidtis Vrosaurus ornatui, 257k, 265* 271, 
272P. 49601; S529* 534 

sci ndca tt da , Gtrrh 0 not us m ul (i cari natus , 8 5 * 
442k, 457> 458P, 510m; $518, 53t» 536 
Sdncidac, 3, ii» 2i, 61k, 334 
key to genera, 334 

scoparia, Uma, I48f, 149k, 156, I57p» 487m; 
$318 

iepuntnonaits, Euwms sfpientrionalis, 346fk, 
375 * 376 p. 378* 5 ^ 5 ^; S523, 526, 5 ^ 7 . 

530, 532. 536 > 537 

SfxIincJtus, Cnemidophorus, 45, 62f, 226, 393 » 
403 f* 405k^ 407. 408, 413, 4x5, 4i6p» 
50701; S515, 517, 520, 521, 522, 523, 
534, 525. 527* 530* 532* 533 * 535 * 536. 
537 

sexlincatus group, Cntmidophorus, 406, 418 
Sexual dimorphism, t6 

shastensis, Gfrrhonotus coeruUus, 442k, 448, 
45 o> 45 ip, 509m; S518, 531 
Shedding, 5 
Shoulder patch, 30 
silut, Crotaphytns, viii 
silus, Gambeiia, 166 

silus, Gambtlia wislizenii, viii, 159k, 164, i65p, 
489111; $518, 520 

tkiUonianus. Eumeces. 34, 343k. 380. 381P. 
38s. 386, 388, 390, 501m: S518, 522, 527. 

531. 53 - 1 . 536. 537 
svuonianus group, Eumeces, 376 
Skin, 5 

Skinks. 334 
brown, 337 

burrowing, American, 395 
coal, 372 
five-lined, 346 
common, 347 
Floridan, 351 
grcaicr, 353 
lour-lined, eastern, 372 
wcsicrn, 391 

four-striped, 360 
glazed, 386 
linelcss. 36a 
many-lined, 367 
niouniain, 358 
oarrow-lincd, 365 
opaquclidded, 340 


pccos, 37 * 

prairie, norihern, 375 
southern, 377 
red -railed, brown, 393 
eastern, 391 
striped, 391 
western, 388 
sand, Florida, 395 
sonoran, 362 
two'lineti, 365 
western, common, 380 
greater, 384 
window -eyed, 335 

slevini, Scetoporus scdlam, r8ik, 191, I92p. 

235. 49ini: $516 

Smell, to 

Snakes, compared with lizards, 2 
solare, Ehry nosoma, 288 fk, 316, 3t7p, 498m; 
5516 

somalica, Baikus, 431 
Speed, 45 

Sphaerodactylus, 19, 65k, 72, 77 

cinereus, 3, 65f, 72k, 73!, 74p, 49irn; $521 
eUgons, 75 
glaucus, 75 

nottUus, 3, 62f, 72k, 7 it 75 * 76 p. 492111; 
S515 

Spbenodon, 1 

spinosus, Sceloporus, viii, 206 
spinosus group, Sceloporus, 203 
splendidus, Callisaurus, 137 
siansburiana, Vta, 89f, 91 f> 113, 163, 263 
stanshuriana, Ufa stansbudana, 277k, 278P, 
282, 284, 496m; S516, 518, 520, 522, 528, 

529^ 53 ^ 535 * 536. 537 
stejnegeri, dnolis, 87/, 95k, 99p, 511m; 5521 
ste\negeri, Cnemidophorus tesselatus. 406k v 
423* 4^6* 427P* 508m; $518 
stetnegeri, Vut stansburiana, 276^, 277k, 279, 
281, 282, 283, 285P, 496m: S516, 518, 
528, 529, 534, 535 
stonei, Holbrooktd propdtqua, viii 
Streptosaurus, 90k, 92, 156, 175, 179 

mearnsi, 37, 9of, 175, t76f, i77p, 260, 491m; 
S518 
Striated, 29 

striatulus, Eotamophis, 378 
Subcaudals, 28 
Subdigital lamellae, 28 
Sublabials, 26 
Subnasals, 22 
Subocular, 23 
Subrictals, 25 
Supercanthals, 19 
Superciliaries. 2t 
Superciliary spines, 21 
Supra-antcbrachials, 28 
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Suprabrachials, 28 
Supracarpals, z8 
Supracligital lamellae, 28 
Suprafcmorals, 28 
Supralabials, 23 
Suprana^als, 19 
Supraoculars, 21 
Supraorbital semicircles, 20 
Supratarsjis, 29 
Supratcmporals, 23 
Supratibials, 29 

Sit spec turn, Hclodcrnta, 8p, 63 f, 471. 472, 473P, 
5i2in: S516, 527* 534 
Swell mechanism, 6 

symmetneus, Urosattnts ornaats, 37, 91 f, 259k, 
260, 270, 273P, 274* ^75. 5516, 

518. 528 

tactual us, Masttcop/us tacmatus, 234 
Tail, 14 

defense organ, 47 
regeneration, 14 
Taste, to, 34 

taylon, Fuweecs. viii, 344k. 358, 371P, 503m; 
5529* 533 

taylori, Sccloporus occtdctualts, 185k, 244, 
245p. 494m; S516 
Teeth, 7 

Tciidac, 3, 7, 24, 63k, 402 
Tcitts, 402 

Temperature regulation, 35 
Temporals, 23 
Terminology, r, 

tcsselattts, Cticmidophorus, 163, 404!, 425 
(csselatus, Cncmidophorus tcssclatus, 62 f, 404f, 
406k, 420, 421, 422p, 424. 426. 508m; 
$516, 518, 520 

tesscUatus group, Cncmidophorus, 418 
tetragrammus, Eumcccs, 62 f, 343k, 345k, 358, 
360, 361P, 378, $oim; S533 
texiwa. Gcchohiclla, 206, 207 
(cxiwa, Holbroohia, 51, 88f, 113, 114, 115k. 

124. i34j i35P^ Uo, 487”!; 5516, 529, 533 
Thamnophis ordinoidcs vagrans, 221, 280 
thertnophila, Holbroo/\ia maciilata, viii, 88f, 
115k, 129, 130P, J3if, 487^1; 55*6 
Thomomys, 238 
bottac hottac, 462 
Throat fan, 45 
tigrinum, Amby stoma, 42 
Toes, 13 
Tongue, 10 

torquatns group, Sccloporus, 196 
Trapping, 52 
Tricarinalc, 29 

tristtchus, Sccloporus undulatus, viii, 1 85k, 
231, 232P, 494m; 5516, 520, 529, 535 


tuhcrcutosus, FhyUodactylus, 6 5f , 6 8{, 69P, 
511m; 5518 

tumidus, SauromaUts obesus, 108 
Tuphtambis, 402 
iurcicus, Hemidactylus, viii 
turcicus, Hemidactylus iurcicus, 3, 65f, 71 p, 
485m; 5521, 533 
Tympanum, 12, 24 


Vma, 13, 20, 29, 37, 45, 46, 89fk, 92, 113* 
137, 140, 148 
key to species, 149 

inornata, 149k, i^op, 155. 156, 487m; 5518 
^noUUa notata, I49fk. 154, I55p. 1561 48701: 
S516, 518 

scoparia, i48f, 149k, 156, I57p, 487m; $518 
Umas, 148 
Coachella, 149 
Colorado, 154 
crescent, 156 

undulatus, Sccloporus, 179, 248 
undulatus, Sccloporus undulatus, viii, i8of, 
184k, 185k, 206, 214, 2i5p, 494ni; S515. 
521, 522, 525, 526, 532 
undulatus group, Sccloporus, 214 
Unicarinate, 29 

unicolor, Leiolopisma, viii, 339 
Uroplatinae, 64 

Urosaurus, 28, 58, 91k, 92, 156, 178. 179*^5^^ 
263, 271, 275* 276 

key to species, 257 

graciosus, viii, 9of, 257fk, 259, 26op, 270, 
274, 275. 495nn 5>8, 528 

microscutatus, 37, 9 if, 257k, 262, 263 p, 
495 ni: 5518 
ornatus, 271 

ornatus chiricahuac, 257k, 266, 2679, 

$516 

graciosus, viii 

Icvis, 2565, 258k, 266, 49610; S529 
linearis, 2$7f, 259k, 266, 268, 2699. 271, 
273, 274, 275. 496m; $516, 529 
ornatus, 257k, 264, 2659, 275, 496111; S534 
schmidti, 257k, 265, 271, 2729, 496m; 


S529. 534 

symmetricus, 37, 91 f. 259k, 260, 262, 270* 

273P. 274, 275. 496m; 5516, 5*8, 528 

wrighfi, 259k. 268, 274, 275P. 496m: S516. 
520, 529. 535 

Via. 45, 58, 91k, 92, I56» >78, I79» 263, 275. 
2761 327 

key to species, 277 
stanshuriana, 89f, 

hespcTis. 2770;, 279. *8*. 282?. 284. 
496m: 5518 

nevadensis, 278, 279, 281 
stanshuriana. 277^, 2789, 282, 284, 496ni: 
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5516, 518, 520, 522. 528, 529* 53** 
535 * 53 ^> 537 

s(c/ncgen, 276U 277k, 279, 281* 282, 283, 
285P* ^96111; S516, 518, 528, 529, 
53 - 1 * 535 

utahensu, CoUonyx variegatus, 80 
utahensis, Cerrhonotus coeruleus. 442 
Utas, big bend, 271 
cliff, northern, 274 
climbing, 256 
collared, 175 
Californian, 175 
ground, 276 
norihern, 277 
striped, 283 
western, 281 
lined, 268 
long'tailcd, 259 
small-sealed, 262 
swift, 266 
symmetrical. 273 
tree. Chiricahuan, 266 
Texas, 264 

t'Qgrans, Thamnophis ordinoides, 221, 280 
vandenburgianus, Sccloporus gradosus, 1 8^k. 

254, 255p, 495m; S5 i 8. viii 
Varanidac, 3, 4, 5 

variabilis group, Sedoporus, 178, 185 
varUgatut, CoUonyx, 79fk, 83P, 485m: $516, 
5*8, 527, 534 

vantgatus, CoUonyx tartegattn, 80 
Ventral, 30 

ven trails, CaUisaurus draconotdes, viii, 138k, 
**|0, 143, 146, i47p, 488m: S516 
vent rails, Callisaunis vemrahs, viii 
vrntralis, Ophisaurus, 6of, 466, 467^ 468P, 
5*im; S515, 517, 521, 522, 523, 524. 525, 
526. 527, 530, 531, 532, 533, 535, 536 
VentraU, 27 


Vxrticaria. 428 

figilis, Xantusia, 37, baf, 322k, 324, 326, 330, 
33 *P* - 199 ^ 1 ; S516, 5*8, 528, 535 
virescens, Lxiocepluilus caritiatus, 3, 319; $52 1 
virgaStiS, Sceloporus undulatus, viii, 185k, 193, 

^ 34 * ^ 35 P. 4940 ': ^5*6 
Viviparous, 34 

Water requirements, 39 

wxhhii. (jcrrhonotus muUicarinatus , 442k, 460, 
461P, 510m; S528 

w<bbii, Crrrhonottis sdtidcauda, 244 
Whorls. 28 

wislizenii, Crotaphyins, viii 
u'islizrnii, Crofapbyttis (Car»/>Wr<i), 159 
wish ze nil, Canibeha, 37, 280 
U'isliz^nii, Cambeha ti'isUztnii, viii, 9 if, I58f, 
ijgk, i6op, 164, 489m; $516, 518, 520, 
522, 527. 529. 53 *. 533 * 534 
woodi, Sceloportis, 63f, 185k, 246, 247p, 493m; 
S521 

wrighti, Vrosaurus ornatus, 259k, 268, 274^ 
275 P. 496m; S516, 520, 529, 535 

Xautusia, 21, 23, 24, 37, 321 
key to species, 322 

arizonae. 322k, 323P, 326, 330, 331, 499*0; 
$516 

henshawi, 322fk, 324, 3251), 499m; $518 
ritersiana, 6lf, baf, 322fk, 327, 328P, 329p, 
499*0 ; S518 

vigiUs. 37, baf, 322k, 324. 326, 330, 331P, 
499m; S516, 518, 528, 535 
Xantusiidac, 3. 4, 11, btk, 321 
Xenosauridae, 3 

zonata, Uimpropelsis, 280 
Zonuridac, 3 

Zoological position of lizards, i 
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